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1. IlosicHuTe/ILHAS 3aICKA

JlaHHBIE METOMYECKHE YKAa3aHUS MIPEIHA3HAYAIOTCS 1)1 OKAa3aHUs [TOMOLIH CTyACHTaM B
BBITTOJIHEHUH MIPAKTUYECKUX paboT 1o yueOHo# nucturinae «buomorus.

B xozme mnpakTthueckux 3aHATUH, KaKk OJHOM M3 (OpM CHCTEMATUYECKUX Y4YEOHBIX
3aHIATHUNA, OOyyarorecs: NpuoOpeTaoT HEOOXOAUMbIE YMEHHSI U HABBIKM MO TOMY WJIM WHOMY
pazzeny u3y4aeMoi TUCIUIUIHHBL

OO1u1re neau NpakTHYECKOro 3aHATHS CBOASTCS K 3aKPEIJICHUIO TEOPETHUECKUX 3HAHUH,
Oosnee TIIyOOKOMY OCBOCHHIO YX€ HMEIOIIUXCS y OOyyarollMXcsi yYMEHUH W HaBBIKOB U
NpUOOPETEeHNI0 HOBBIX YMEHMH M HABBIKOB, HEOOXOMUMBIX MM JJIsI OCYILECTBIICHHUS CBOEH
npoeCCHOHATIBPHON JIeATEFHOCTH M COCTaBIISIONIMX KBAJU(HUKAIIMOHHbIE TpeOOBaHUSA K
CHEIUAIINUCTY.

OCHOBHBIMU 337jauaMU IPAKTUUECKUX 3aHATUH SIBISIOTCS:

* yriyOJeHne TeOpeTUYeCKON U MPaKTUYECKOM MOATrOTOBKHY;

* MpUOIKEHNE YU4eOHOTO MpoIecca K pealbHbIM YCIOBUSAM PabOThI TEXHUKA;

* pa3BUTHE MHULUATHBBI MU CaAMOCTOSATEIBHOCTH OOYYaIOLIMXCS BO BPEMs BBIINOJIHEHMS
VMU NPAKTUYECKUX 3aHATHH.

[IpakTnyeckue 3aHATHS CrPYNIUPOBAaHBl [0 TEMaM IIPOrpaMMbl Kypca M COJAEpKar
PEKOMEHALIMN TI0 BBINOJIHEHMIO 3a/laHui, 3aJaud, KOHTPOJbHBIE BONIPOCH! JJs MPOBEACHUS
IIPAKTUYECKUX 3aHATUH.



Pa3gen 1. KieTka — cTpyKTYpPHO-()YHKIIMOHAJIbHAS €INHUIIA )KUBOT0

Teme 1.2. CTpyKTYpHO-QYHKIIHOHATbHAS OPraHU3ALUSA KJIETOK

IpakTuyeckoe 3ansaTue Ne 1

Tema 3ansaTusa: Knerounas teopus. TUNbl KIETOYHOM OpPraHU3aldH: NPOKAPUOTHUECKUN W

sykapuoTHdeckuii. OJHOKJIETOUHbIE U MHOTOKJIETOYHbBIE OPTaHU3MBbI.

Hear 3anaTusA: M3y4ynTh OCHOBHBIC MOJOXKEHUS KieTouyHOM Teopun T. IlIBanHa u M.

[IneiineHa, 03HAKOMUTBHCS C TUIIAMU KJIIETOYHOW OpraHU3aluu.

IIpuoGperaemblie yMeHUs] H HABBIKH:

- OcymecTBisiTh NpO(EeCcCHOHAIBHYIO JESTENbHOCTh B YCIOBHSX OOHOBIEHMS €€ Lesei,

COAEp)KAHUsSA, CMEHBI TEXHOJIOTUI;

- CopmupoBaTh 3HAaHHUS O CTPOCHUU PA3HBIX THIIOB KJIETOK.

IIpoxonxuTeIbHOCTH 3aHATHSA: 2 Yaca.

Ilopsinok U MeTOAMKA BBHINOJIHEHUS 3aaHUI:

3amanue 1. Ilepeunciure OCHOBHBIE TMOJOXKEHUS KJIETOYHOW Teopuu. Kakue OTKpbITHS

CrocoOCTBOBAIN (POPMUPOBAHUIO KIETOUHOU Teopuu? YKaKUTe UMEHA YUCHBIX U UX BKJIA.

3aganme 2. M3yuuTe OCHOBHBIE THUIIBI KIJIETOYHOW OPraHU3alMU. 3alULINTE OCHOBHBIE

(YHKIIMM OPTaHOMJOB 3YKapUOTUYECKOH U MPOKAPUOTHUYECKON KIIETOK. Pe3ynbTaTel 0popMHUTH

B Buae Tabaui 1.1, 1.2.

Ta6auna 1.1 - Crpoenue u GyHKIUN OPraHOUAOB MPOKAPUOTUIECKON KIETKU

OcHOBHbIE OPraHONABI Crpoenne DOyHkuun

1. IuTomnazma

2. IluTomjaasmaTuyeckas
MemOpaHa

. JIC

. SAnpo

. Muroxonapuu

. Anmapat I'oabaxu

. Pudocombl

RNQA( SN N || W

. JInzocomsbl

9. KierouHslii HeHTP

10. Knerounasi creHka

11. Pudocompbl

12. ITnacTuabl
(Xo1opomnacrsl,
Xpomomiacrsl,
JleiKkomiacTol)

Tadauua 1. 2 — Ctpoenue ¥ QyHKIIUNA OPTaHOUIOB MPOKAPUOTHIECKON KICTKU

OcHOBHBIE OPraHOU/bI Crtpoenue DOyHKIUH

1. Huromnasma

2. IuTomjaazmMaTu4yeckKasi
MeMmOpaHa

3. Kuerounasi creHKa

4. Kancyaa




5. Pub6ocombl

6. Hyxkieoun

7. OpraHouabl [IBHKEHHS
(KTYTHKM, TTHJIN)

3ananme 3. M3yunure HexiieTouHyto (opMmy *ku3HH. UTo Takoe BUpYychl? KakoBbl X OCHOBHBIE
XapaKTepUCTUKU M IIOYEMY HX HE CUUTAIOT JKUBBIMU OpraHu3MaMu? 3apUCyHTE CTpPOCHHE

BUPYCHOU KIIETKHU.

3ananme 4. 3anonnute Tadbnuiy 2.1 «XapakTepHble 0COOCHHOCTH BUPYCOBY.

Ta6aunna 2.1 — XapakrepHble 0COOEHHOCTH BUPYCOB

CxoxacTBo c *KUBbIMH | OTiIHYHE oT skuBbIX | CrienuuyecKue 4eprol
OpPraHu3MamMH OPraHu3MoB

1.

2.

3.

3aganue S. [IpuBenuTe nmpuMepbl OCHOBHBIX BUIOB BUPYCHBIX M OakTepHaIbHBIX 3a00JI€BaHUM.

VYKakuTe OCHOBHbIE OCOOCHHOCTEH NMPUMEHEHHSI aHTUOMOTUKOB.
Odopmiienue oTuera:
OT4YeT NOMKEH COAEePKATh:

1.

2.
3,
4,

HasBanwue TeMbl mpakTU4ecKoi paboThl;

Lens paboTsi,

BrInoTHeHHBIC TPAKTHYECKHE 33 JaHUS
3aksroueHue (BBIBOBI MO MPAKTHYECKOM padoTe).

JdomaiHee 3a1anue:

1.
2.

ANl

M3y4nTh OCHOBHBIC MOJ0KEHUS KIETOUHOU TEOPHUH;

W3yunTh OCHOBHBIC THUINBI KJICTOYHOW OpraHM3allM, 3HATh CTPOCHHE O (QyHKIHU
OpPraHOMJIOB JAHHBIX TUIIOB KJIETOK;

3apucoBaTh JKUBOTHYI0/0aKTepUaIbHYIO KJIETKY (Ha BBIOOD), YKa3aTh OPraHOUIbI;
N3yunTh HEKIETOUHYIO (OPMY >KU3HHU, 3apUCOBATH CTPOCHUE BUPYCHOW KIIETKH;
JlaTp orpeiesieHue MOHATHIO «OaKTepruodarm»;

[TpuBecTH npuMepsl BUPYCHBIX U OaKTEpUANBHBIX 3a00JIeBaHUIA.

OcHOBHbIE HCTOYHUKH HHPOpMaIMU:

1.
2.

Tema

KoncnekT nexuuu;

KoncrantunoB B. M. O6mas 6uonorus : yuebnuk nns CIIO B. M. KoHcTaHTHHOB,
A. T'. Pe3anos, E.O.®DaneeBa; no pea. B.M.KoncrantunoBa. — 5-e usn., crep. —
M. : I3parensckuit eHTp <K Akagemus>>, 2008. — 256 c.

Kysnenosa T. A. OGmas 6uonorus : yaueoHoe nocodue s CIIO / T. A. Ky3Henoga,
N. A. baxxenoBa. — 2e m3a.,ctep. — Cankr-IletepOypr : Jlans, 2021. — 144 c.

Tema 1.4. OOMeH BelllecTB U NIPpeBpallleHNe JHEPTUH B KJIeTKe
IIpakTuyeckoe 3ansaTue Ne 2
3aHATHs: MaTpuyHbIe TIPOIIECCHl B KJeTKe. buocunTes OenkoB. Pemenne 3amau Ha

OTIpeJIeTICHUE TIOCIICIOBATEILHOCTH HYKJICOTHIOB, aMUHOKHUCIIOT B HOPME U B CITyyae U3MEHEHUS
nocJieIoBaTeIbHOCTH HykieoTu 0B JTHK.




Heas 3ansaTusa: M3yuntsh cTpoeHre OCHOBHBIX BUJOB HykienHOBbIX kucioT: JTHK, PHK,
XpoMocoM. M3ydnTh OCHOBHBIC MATPUYHBIE TIPOIIECCHI B KIIETKE: PEIUTUKAIINS, OMOCHHTE3 OelKa,
penaparusi, FTeHeTHYECKUN KOJT U ero cBOMCTBA. [103HAKOMUTBCSI ¢ OCHOBHBIMU TUIIAMHU 3aja4 HA
OnpeAeseHUs MOCIEI0BATEIIbBHOCTEN TPUILIIETOB, KOJIOHOB U aHTHKO10HOB /JIHK 1 PHK.

IIpuodperaemMbie yMEHUSI M1 HABBIKH:

- OcymiecTBasATh MpodeccHoHANBbHYIO JIeATEIbHOCTh B YCIOBUSIX OOHOBJIEHHS €€ Lejel,
COJIEpXaHUsl, CMEHbI TEXHOJIOTUH;

- ChopMupoBaTh 3HaHUA O CTPYKTYPHO-(YHKIIMOHATBHBIX (paKTOpax HACIEICTBEHHOCTH

IIpomo/KUTEeILHOCTD 3aHATHSA: 2 Yaca.

IMopsinok U MeTOAMKA BHINIOJHECHUSA 3aJaHUIM:

3aganue 1. Yro takoe metabonm3m? Kakue Buapl MeTaboMM3Ma Bl 3HAETE?

3apnanme 2. llepeuncnure »Tambl OWocuMHTE3a Oenka. YKaXWTe I KaXIOro Jrara
OCHOBHBIE MPOIIECCHI.

3ananme 3. JlaiiTe omnpeneneHUEe TMOHATUIO «HYKICHMHOBBIE KHUCIOTH». (CocTaBbTe
cpaBuuTenbHy0 Xapaktepuctuky JJHK u PHK. Pesynbratel BHecuTe B Tabauity 3.1

Tabauuna 3.1 — CpaBautenbHas xapakrepuctuka JJHK u PHK

IIpusnaku JHK PHK

MecTOHAXO0KIEHHE B
KJETKE

Poan

Crtpoenue

Monomepsl

3ananue 4. 3anuiuTe ONpeaeIeHUs OCHOBHBIX T€HETUYECKUX TEPMUHOB: XPOMOCOMA, T€H,
KapUOTHUII, TEHOTHUI, (DEHOTHIT, TOMOJIOTUYHBIE U HETOMOJIOTHYHBIC XPOMOCOMBI, TalUIOWIHBI U
JTUTIJIOUTHBIN HA0Op KIIETKH.

3anaunme 5. JlaiiTe onpeieneHre NOHATUIO «[ €HETUYECKHI KO/I» U 3alIMIINTE €r0 OCHOBHbBIE
CBOICTBA.

3apanue 6. [lepeuncnuTe OCHOBHBICE MaTPHUUYHBIE MPOIECCHI, MPOUCXOJAIINE B KIIETKE.
[ToapoOHO onummmTe cTaAuU OMOCHHTE3 OelnKa.

3ananme 7. Pemute 3a7auu Ha OnpeeNeHus MOCIIeI0BATEIbHOCTH TPUILUIETOB, KOJOHOB U
antukonoHoB JIHK n PHK, ncnonp3yro Tabnuily reHerndeckoro koaa. (3agauu Ha OMOCHHTE3
OcIka):

3a0aua 1. Jlan ydactok marpuuHoil (TpanckpubOupyemoit) nermm JJHK: AAT-AI'T-I'LIT -
TTT-LHAT. Ompenenure mnocnenoBarenbHOCTh KogoHoB HPHK, antukomonoB TPHK wu
AMUHOKHCIIOTHYIO  IIOCJIEIOBATEIbHOCTh  CHHTE3UPYEMOro Oellka, MCIOJIb3ysl — TaOJIHILy
TEHETUYECKOTO KO/Ia.

3a0aua 2. ®parment wnenu uPHK wumMeer mocienoBaTenbHOCTh HYKICOTHUIOB:
OUUIALUOITIATI'YA. Onpenenure nociienoBateabHOCTh HYykIeoTHaoB Ha JIHK, anTHkom0OHBI
TPHK u mnocnenoBarensHOCTh aMHHOKHCIOT BO (parMeHTE MOJICKYJbl OelKa, HCHONb3ys
TaOJIMIy TEeHETUYECKOT O KOJIa.

3aoaua 3. [TocnenoBarenbHOCTh HYKJIEOTH/I0B ¢bparmenra enu
JHK AATTHAITTHALTIHA. Omnpenenute mocienoBaTeIbHOCTh HYKIeoTHn0B B H-PHK,
AMUHOKHCIIOT B MOJUIENTUAHOW 1ernud. YTO MpOU30HAET B MOJUNENTHAC, €CIU B pe3yJbTare
MyTaluu BO ()parMeHTE T'€Ha BBINMAJIET BTOPOM TPUILIET HyKIeoTH0B? Mcmonb3yiTe Tabuuiry
TeHT.KO/1a.




Pucynok 1 — TabGnuiia reHeTHYECKOro Ko/a

Odopmiienue oruera:

OTyer D0JKEeH CollepKaTh:

HasBanue TeMbl mpakTHIECKON paboTHI,
[lens paboThr,

BrinonHeHHbIE TPAKTHYECKHE 3aJaHUS

AN e

3axroueHue (BBIBOBI MO MIPAKTUIECKON padoTe).

Jomaminee 3aganue:

1. M3yunTh OCHOBHOH TEOPETUYECKUI MaTepuall NPaKTHUYECKOH pabOThl: TEPMHUHBI H
orpezeNieHusl.

2. BbIy4uTh CBOMCTBA F€HETHYECKOIO KOJA.

3. Pazo0Opathcs ¢ anropuTMOM peleHus 3a7ad Ha OMocuHTe3 OesKa B KIIETKE.

OcHOBHbBIC HICTOYHUKH MHGOPMALIUM:

1. KoHcnekr nexuuuy;

2. KoncrantnaoB B. M. OO6mas Owonorus : yueOnuk mms CIIO B. M.
Koncrantunos, A. I'. Pezanos, E.O.®aneesa; no pea. B.M.Koncrantunosa. — 5-e usn., crep.
— M. : U3narenbckuii ueHTp «Axagemus», 2008. — 256 c.

3. Kysnemosa T. A. OOmas Ouonorus : ydyebnoe mocobume mus CIIO / T. A.
Kysnenoga, 1. A. baxxenoBa. — 2e uzn.,ctep. — Cankrt-IlerepOypr : Jlanp, 2021. — 144 c.

Pa3nea 2. Ctpoenue u yHKIMH OPpraHu3mMa
Tema 2.2. @opmbl

Fenetmueckuit kog (MPHK)

Pa3MHOKEeHU
fepsoe Bropoe ocHOBaHwWe Tpatse OpraHusmMoB
OCHOBaHuWe OCHOB@aHMWe
¥ M ,-:. r IIpakTnueckoe
3ausaTHe Ne Oew Cep Tup Linc y 3
deH Cep Twp Uwnc L
Tema X Nei | Cep i, _ A 3aHATHA: DOpMBI
New Cep — Tpu r
Pa3MHOXKCHUA
Nen Mpo mc Apr ¥
u Neit Mpo ruc Apr u opranusmoB. becnosoe u
Ne# Mpo rnH Apr A
MOJIOBOE Nen Mpo Frg Apr - pa3sMHOkeHue. Buapl
0ecI10JI0ro Wne Tpe AcH Cep ¥ Pa3MHOKCHHA. IlonoBoe
A Wne Tpe AcH Cep L
) Wne Tpe Nuz Apr A Pa3sMHOXCHUEC.
MeT Tpe Nuz Apr r
I'amerorenes y
Ban Ana Acn rm v
KHNBOTHBIX. r Ban Ana Acn rnn ] CnepMaToreHes u
Ban Ana ny [E %] A
OOTcHES. Ban Aiva oy Pt r CTpoeHue moJIOBBIX
KJICTOK. OHJ'IO,I[OTBOpeHI/Ie.

Hean 3ansiTust: M3yunts ocHOBHBIE (POPMBI pa3MHOKEHHSI OPraHMU3MOB, ITAIlbl TAMETOTCHE3a
(ciepmaroreHesa 1 0OreHes3a y )KMBOTHBIX ), CTPOCHHE MOJIOBBIX KIETOK.

IIpnodperaemblie yMeHUsI 1 HABBIKH:

- OcymecTBIsATh NPO(HECCHOHAIBHYIO IESTEIBHOCTh B YCIOBHSIX OOHOBJICHHUS €€ LeNeH,
COIEP)KaHUsA, CMEHBI TEXHOJIOTHI;

- ChopmupoBath 3HaHUA 0 PopMax pa3MHOKEHUSI OPIraHU3MOB



IIpoaoaKuTeIHLHOCTH 3aHATHS: 2 Yaca.

IMopsiioK U MEeTOAMKA BHINIOJHEHUS 3aJaHNIH:

3apanme 1. Yto takoe pasmuoxenue? Kakue Gpopmbl pa3sMHOKEHHUS BbI 3HaeTe?

3ananme 2. [laiite onpenenenue noustuio «becnonoe pazMHOXKeHUEY. 3anoHUTE Ta0auIry 3.1.
Ta6muia 3.1 — @opMbl 6€CTIOI0T0 pa3sMHOKECHHS

®opma 0ecroJIoro pasMHOKeHHsI Oco0eHHOCTH pa3MHOKEHMSI

1. lenenue

2. Cnopyansuus

3. BereratuBHOE pa3sMHOKEHUE

4. TToukoBaHue

5. ®parMeHTanus

6. KimonnpoBanue

3ananme 3. [laiite onpenenenue noustuo «llosoBoe pasmMHoKeHHE». 3anoaHuTe Taduiry 3.2
Tabnuma 3.2 — @opMbl IOJIOBOT0 Pa3MHOKEHUS

®opMa MOJIOBOT0 PAa3MHOKEHUS Oco0eHHOCTH pa3MHOKEHUSI

1. Konsroramus

2. [TapTeHorenes

3. CinusHue NOJI0BEIX KIIETOK
(OnnomoTBOpEHME)

3apanmne 4. Uto Takoe rameroreHe3? Kakne Buabl rameToreHesa BbI 3HaeTe?
3ananue 5. [lepeuncinte OCHOBHBIE CTAIUU CIIEpMATOreHe3a )KUBOTHBIX. 3apUCYHTE CTPOCHHE
CIIEpMaTO30M/1a U YKAKUTE €r0 OCHOBHBIE CTPYKTYPHBIE YACTH.
CnepMaTtoreHe3 nNpoucxoJIUT B CEMEHHUKAX U BKIIIOUAET YETHIPE CTAAUM: pa3MHOXKEHHE, POCT,
co3peBaHue U (POPMUPOBAHKE:

1. Ilepuon pa3MHOeHUs -

2. Ilepuon pocra -

3. Ilepuon co3peBanus —

4. Ilepuon popmMupoBaHus -

3apanme 6. [lepeuncnure OCHOBHBIE CTaJIMM OOTE€HE3a )KUBOTHBIX. 3apUCYITE CTPOEHUE
SIMIIEKIIETKU U YKAXKUTE €r0 OCHOBHBIE CTPYKTYPHbIE YacTH.
OBoreHe3 NpoucxoJIUT B SMUYHUKAX U BKJIKOYACT TPU CTAJUU: PA3MHOKEHUE, POCT U CO3PEBAHUE:!
1. Ilepuon pa3MHOXeHUs -
2. Ilepumon pocra -
3. Ilepuon co3peBanus -
3amanue 7. Uto Takoe omnonotrBopenre? Kakue BUbI OIUIOA0TBOPEHUA BbI 3HaeTe? CocTaBbTe
CXEeMY BHJIOB OILJIOJIOTBOPCHHS.

Od¢opmiienue oTyera:
1. OTuer KOKEH COAEpKaTh:
2. Ha3BaHue TeMbI MPaKTUYECKON paOOTHI;
3. Lens paboTsr,
4. BpINOJHEHHBIE TPAKTUYECKHUE 3aTaHUS




5. 3axmoueHue (BbIBOJBI 10 MPAKTHYECKON paboTe).
JdomamHee 3a1anue:
1. V3y4nTh OCHOBHOM T€OPETUUECKUI MaTeprall IPAKTUUECKON pabOThl: TEPMUHBI U
oTpesieNIeHusl.
2. BpIy4nTh 3Tanbl TaMETOreHE3a JKUBOTHBIX;
3. BblyunTbh OCHOBHBIE BU/bI PA3MHOKEHHUS )KUBBIX OPIraHU3MOB.
OcHOBHbBIE HCTOYHUKH NHPOpMaAIMK:
1. KoHcmexT neknuu;
2. Koucrantunos B. M. O6mas 6uonorus : yue6nuk st CIIO B. M. KoncranTtuHOB,
A. T'. Pe3anos, E.O.®aneeBa; no pea. B.M.Koncrantunosa. — 5-e u3n., crep. —
M. : U3parensckuii neHTp «Axkaaemus», 2008. — 256 c.
3. Kysnenosa T. A. O6mias 6uonorus : yaueonoe mocodue mist CITO / T. A. Ky3Herosa,
U. A. baxxenosa. — 2e u3z.,crep. — Cankrt-IletepOypr : Jlans, 2021. — 144 c.

Tema 2.4. 3aK0OHOMEPHOCTH HACJIE0BAHNS IPU3HAKOB
IIpakTu4yeckoe 3ansiTue Ne 4

Tema 3amsaTusi: Pemenwe 3amad  Ha  ONpEAENIEHWE  BEPOSTHOCTH  BO3HUKHOBEHUS
HACJICZICTBEHHBIX [PHU3HAKOB NPU MOHO-, [JHU-, TMOJIUTHOPHIHOM M  aHAIM3HUPYIOLIEM
CKPEIIHMBAHUN, COCTABICHHE F€HOTUIINYECKUX CXEM CKpELIMBaHUS
Heab 3anaTusa: M3yuynTh 3aKOHOMEPHOCTH HAcleAOBaHUs NPU3HAKOB. [l03HaKOMUTBCS C
(yHIaMEHTalIbHBIMU 3aKOHAMHM TE€HETUKH, OTKpbhIThiIMU [.Mennenem. Hayuutbest pemath
OCHOBHBI€ TUITbl FTEHETUYECKUX 3a/1a4.
IIpunoOpeTraemblie yMEHUS U HABBIKU:
- OcymecTBiaTh MpodheccHoHANbHYI0 AESITeNbHOCTh B YCIOBUAX OOHOBJICHHS €€ IIeNel,
COJIEp/KaHUs1, CMEHBI TEXHOJIOTUI;
- ChopmupoBath 3HaHHA O (PyHIaMEHTAJIBHBIX 3aKOHAX T€HETHKH
IIpoaomxuTeILHOCTH 3aHATHS: 2 Yaca.
Ilopsiaok u MeTOAMKA BBINOJIHEHUS 3aaHUI:
3aganue 1. 3anumuTe ocHOBHBIE 3aKOHBI ['. Menzens.
3apanme 2. 3anummre cnenyroomme onpeaeneHus: [enotun, ®denorun. JloMUHAHTHBIE
npu3Haky, PeneccuBHble Mpu3HAKK, AJIENbHBIE TEHbI, AHAIM3UPYIOIIEE CKpPELIMBAHUE,
Mounorubpuanoe ckpeuuBanue, HemonHnoe 1oMUHUPOBaHUE.
3amanme 3. Pemmre 3amauu:
3agauya 1. Kakoe moToMcTBO 1O ()EHOTUIY M T€HOTHUIY OXKHUIAETCS OT CKPELIUBAHMS CEPhIX
TeTePO3UTOTHBIX MbllIeN? V3BECTHO, UTO cEphIii IBET JOMUHUPYET HAJl YEPHBIM.
3agaua 2. ['onyOornaselii My>K4nHa, 00a pOAUTENS KOTOPOTO MMEIH KapHe Iia3a, >KeHUICS Ha
Kaperyia3oi JKeHIINHE, OTell KOTOPO MMeIN Kapue rias3a, a MaTh — roiyosie. Ot sToro Opaka
ponucs roryoornasblil cbiH. OnpeaenuTe reHOTUIIbI BCEX YIIOMSHYThIX JIHII.
3agaua 3. CkpecTwin pacTeHHs 3€MJSSHUKM C KPACHbIMHU IUIOJAMH W JUIMHHOYEPEUIKOBBIMU
JUCTBSIMH C PACTCHHUSIMH 3E€MJISIHUKU C O€JbIMU IJI0JJaMU U KOPOTKOUEPEIIKOBBIMHU JIUCThIMHU.
Kakoe MoxxeT OBITH MOTOMCTBO, €CJIHM KpacHas OKpacka U KOPOTKOYEPEIIKOBBIE JIUCThS
JOMUHHPYIOT, IPU 3TOM 002 POAUTENIbCKUX PACTEHUS IeTepO3UTrOTHBI?
3anaua 4. CkpecTUIM JbIHU ¢ O€JIBIMH OBAJbHBIMU IIJIOJJAMU C PACTEHUSIMH, UMEBIIUMH OeJIble
IIapOBUJHBIE IUIONABL. B moToMcTBE MONy4YeHBI CleAyloule pacteHus: 3/8 ¢ GenpiMu
OBaJIbHBIMU, 3/8 ¢ OENBIMH IIAPOBHIHBIMU, 1/8 ¢ KENTHIMH OBaNBHBIMH U 1/8 ¢ KeNThIMU



HIApOBUJIHBIMU TuIoAaMu. OmpenenuTe TEeHOTUIbI HUCXOAHBIX PACTEHHUH U MOTOMKOB, €CIU
y IIbIHH Oeasi OKpacka JOMUHUPYET HaJl )Kell TOH, OBalbHas hopMa TUI01a — HaJ MapOBUTHOM.
3agaya 5. VY denoBeka MOAOOPOJNOK C TPEYTONBHON SMKOW JOMHUHUPYET HalI TIIAIKUM,
CBOOOJIHAsE MOYKa yXa HaJl HECBOOOHOW. DTH NMPU3HAKU HACEAYIOTCS He3aBUCUMO. JKeHIIUHA ¢
TJIAJIKUM TI0I00POJIKOM M HECBOOOIHON MOYKOM yXa BBIXOAHT 3aMy’X 32 MYKUHWHY, HMEIOIIETO
CBOOOJHYIO MOYKY yXa U TPEYroJbHYIO SIMKY Ha noadopojke. M3BecTHO, 4TO MaTh MY>KUMHBI
uMena rIaJkuid To100pOI0K M HECBOOOTHYIO MOYKY yXa.

CKOJBKO THUIIOB TaMeT 00pa3yeTcs y My K4YHUHbI?

CKOIBKO pa3HBIX TEHOTUIIOB MOXET OBITH CPeId TOTOMKOB 3THX CYIIPYTOB?

CKOIBKO pa3HbIX (PEHOTUIIOB MOXKET OBITH CPEU TIOTOMKOB 3TOM CYIpPYKECKO maphl?

KaxkoBa BeposSTHOCTB, UTO peOEHOK B ATOU ceMbe OyAET MOX0XK Ha MaTh?

3agaya 6. Y cobak BHCSYee yXO JOMHUHUPYET HAJl CTOSYUM, YepHAas OKpacka MIEPCTH HaJ
Kopu4yHeBOH. CKpenBaIl YUCTOTOPOJIHBIX YEPHBIX COOAKM C BUCSYMMH yIIAMH C COOaKamH,
UMEIOUIMMH KOPUYHEBYIO OKPACKY IIEPCTH U cTosiune yiu. [lomydeHHbie ruOpubl CKpermBain
MeXy cOOOM, OTy4asi HOTOMCTBO.

CKOJIBKO pa3HbIX T€HOTHUIIOB JOJIKHO MOJYUYUTHCS cpeau MeHKOBF,?

CKonbpKO pa3HbIX (PeHOTUNOB cpeau meHkoB F,?

Kakas gacts menkoB F; heHoTunuuecku gomkHa ObITh TOX0XKa Ha THOpuAF?

Kaxkas gactb menkoB F,10/KHO OBITE TOMO3UTOTHA?

Kaxkas yacte menkoB F,noimkHa iMeTh T€HOTHI, TOJOOHBIN TeHOTUITY THOPUI0BF?

3agaua 7. Y apOy30B 3eieHas OKpacka IIOJAOB JTOMUHUPYET HaJ MOJ0CaTOr, a Kpyrias Gopma
TJIOJIOB - HAJ[ yIJTMHEHHON. DTU NMPU3HAKU HACIEIYIOTCS He3aBUCUMO. OT CKpEIIMBAaHUS COpTa C
M0JIOCAThIMH, YMJIMHEHHBIMU IUIOJAMU C COPTOM, HMMEIOIIMM 3€JIEHbIE KpPYIJIbIE IUIOABI,
noyrydeHsl TuOpubl. CkpenuBanne ruopu1oB gano 320 motoMkoB F,.

Ckonbko pa3Hbix peHotunoB umeercst BF,?

CKOJIBKO pa3HbIX T€HOTHUIIOB Cpeu pacTeHui Fyc 3e€HbIMU KPYTIBIMU TIOAaMuU?

Ckounbko pacteHuid F,momHOCTbI0 TOMO3UTOTHBI?

CKonbKO pacTeHUHF,MOoX0KM Ha POTUTENBCKYI0 (GOpMYy C TOJOCATHIMH, YITUHEHHBIMU
miogamMu’?

Cxounbko pactenuii Fy, uMeIOT Takoi ke TeHOTHIT Kak THOpUIbIF?

Odopmienue oTyera:
OTueT 0KEH CoAepXKaTh:

1. Ha3BaHue TeMbl MPaKTUYECKON pabOTHI;

2. llenb paboThr;

3. BrInoHEHHBIE TPAKTUYECKUE 331aHUS

4. 3axitoueHue (BbIBOJBI MO IPAKTHUECKOM paboTe).

JlomaniHee 3a1aHue:

1. W3yuuth 3aKkoHbI HacneacTBeHHOCTH ['. Menaens.

2. W3y4uTh OCHOBHOI TEOPETUUYECKUI MaTeprall 3aHATHS: TEPMHUHBI U OMPEICTCHHUS.
3. JlopemaTh reHETUYECKHE 3aJauH.
OcHOBHbBIE HICTOYHUKHU MHPOPMALIUN:

1. KoOHCIEKT JIeKIIHH;



2. Koucrantunos B. M. O0mas Ouonorus : yue6Huk ans CIIO B. M. Koncrantunos, A. I'.
PezanoB, E.O.DaneeBa; nmo pen. B.M.KoncrantunoBa. — 5-e¢ wusm.,, crep. — M.
W3narenbckuit nenTp KAxkagemus>>>, 2008. — 256 c.

3. Kysnenosa T. A. Obmas 6uomnorus : yuebroe nocodue s CI1O / T. A. Ky3snenona, 1. A.
baxxenoBa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlanb, 2021. — 144 c.

Tema 2.5. CuenuieHHOe Hac/lel0BaHUe NPU3HAKOB
IIpakTnyeckoe 3ansiTue Ne 5

Tema 3ansaTusa: Pemenue 3amady Ha OIpeneieHHE BEPOSTHOCTH BO3HUKHOBEHUS
HACJICICTBEHHBIX MPU3HAKOB MpPH CIETICHHOM HAClIeIOBAaHUU, COCTABICHHUE TC€HOTUITHYECKHX
CXEM CKpEIIUBaHMS.

Heas 3ansatusa: ChopMupoBaTh 3HaHUS O CLEIUICHHOM HACJIEJOBAHUHU T€X NPU3HAKOB, 32
KOTOpbIE OTBEUAIOT I'€HbI, JIOKAJIIM30BAaHHbBIE B OJHOM XpOMOCOME, BBIBECTH U C(HOPMYIHPOBATH
3akoH T. I'. Moprana, paccCMOTpETh BO3MOXXHOCTH AHAJIM3a PACCTOSIHUS MEXAY T€HaMH I10
KOJIMYECTBEHHBIM XapaKTEpUCTHUKAM IMEepeKOMOMHAIUI MPU3HAKOB B MOTOMCTBE, MPOAOIKUTH
(¢hopMupoBaHME HaBBIKOB pelieHus TeHermdyeckux 3anad. CdopMupoBaTth 3HAHHUS O
XpPOMOCOMHOM MEXaHU3ME€ OINpEJeNIeHUsl II0Jla, O TOMOraMEeTHBIX M TeTepOraMeTHBIX
OpraHu3Max, CIEIJICHHOM C TOJIOM HACJIEeIOBaHUHM MPHU3HAKOB, 32 KOTOpbIE OTBEYAIOT TI'EHBI,
JIOKaJM30BaHHbIE B MOJOBBIX XPOMOCOMAax, HPOJOJKHTH (DOPMUPOBAHHE HABBIKOB PELICHMS
TEHETUYECKUX 3a/1a4.

IIpnodperaemblie yMeHHs U HABBIKHU:

- [IpnoOpeTeHne OCHOBHBIX 3HaHUM O CUEIUIEHHOM HACJEJI0BAaHUU T'€HOB, O JIOKAJIU3ALUU
T€HOB B XpOMOCOMax, O rpyInax CHUEIUIEHNUs — PACIIONIOKEHHBIX B OJJHOH XPOMOCOME;

- IlpuoOpereHue 3HaHUN O 3aKOHE CLEMJIEHHOIO HacieqoBaHus MopraHa, o poJu
KOHBIOTAIUK M KPOCCHMHTOBEpa B BO3HUKHOBEHWHM KOMOWHATHUBHOM W3MEHYUBOCTH, B
HapYIICHUH 3aKOHA CIETUIEHHOTO HACIEeI0BaHu.

IIpoaoKUTEIbHOCTD 3aHATHS: 2 Yaca.

IHopsimok 1 MeTOAMKA BBINOJTHECHUS 321aHUI:

3aganue 1. PemuTe nanHble TUIBI 33/1a4 Ha IPUMEHEHUE 3aKoHa Moprasa:

3agaya 1. Omnpenenuts reHoTunsl W ¢eHoTunsl B Fl uF2 or  ckpemuBanus
raikoceMeHHBIX (A) pacteHuit ropoxa ¢ ycukamu (C), TOMO3UTOTHOTO 10 000MM MPU3HAKAM, C
MOPIIMHUCTBIM (a) pacTeHueM 6e3 ycukoB (c). O0a reHa JIOKaJM30BaHbl B OJTHOM XpOMOCOME,
KPOCCHHIOBEpa HET.

3agaua 2. Omnpenenuts reHoTHUNbl #  ¢eHoTunsl B F1 u F2 oT  ckpemuBanus
TIIaJJKOCeMEeHHBIX (A) pacTeHuid ropoxa ¢ ycukamu (C), reTepo3UuroTHOTo Mo 000UM MPU3HAKAM,
C MOpIIMHUCTHIM (@) pacTeHueM 6e3 ycukoB (c¢). Oba reHa JoOKaaM30BaHbl B OJIHOW XpOMOCOME,
KPOCCHHI'OBEpA HET.

3agaua 3. YV myx npozodun TéMHAs OKpacka Tena perecCHBHA MO OTHOIICHHIO K CEPOH,
KOPOTKHE KpbUIbs — K JUIMHHBIM. B mabopaTtopuu cKpeluBaiiuch cepble JIMHHOKPbUIbIE CAMKU
C caMllaM{, MMEIOIIMMHU YEPHOE TEJO0 U KOPOTKHE KpbUIbi. B moTOMCTBE OKa3anoch cephix
JUTMHHOKPBLIBIX 0co0eit 1394, 4ué€pHBIX KOPOTKOKPBUIBIX — 1418, 4€pHBIX NIMHHOKPBUIBIX —
287, cepbIX KOPOTKOKPBUIbIX — 288. Onpenenure TUM HACIIEIOBAHUS TPU3HAKOB U PACCTOSHUE
MEXJ1y T€HaMU, OMPEIEISIOIIMMH 3TH MPU3HAKH.

3ananme 2. ChopmynupyiiTe 3akoH Moprasa, 4To OH OTpakaer.



3apanme 3. ['enotun oco6u AaCc. CKONbKO TUIOB rameT OyaeT oOpa3oBHIBATHCS, €CIH
redbl AC U ac CIeTUIeHbl U KPOCCUHTOBEpa HET?

3ananme 4. I'enotun oco6u AaCc. CKONBKO TUIIOB TaMeT OyaeT oOpa3oBHIBATHCS, €CIH
redsl AC U ac CIIETUICHBI U PacCTOsIHUE MeX Ty HUMU 10 Mopranus?

3aganue 5. CKkolbKO map XpOMOCOM OTBEUalOT 3a HACJEJ0BaHNUE OKPACKU CeMsiH (>KemnTast
U 3eJieHas ) ¥ uX popMel (r1aakas ¥ MOPITMHUCTAS) y Topoxa?

3ananme 6. CKOJIBKO Map XpOMOCOM OTBEYAIOT 3a HaclleIOBaHHE OKPACKM Tena (cepas U
YyepHasi) ¥ UX GOPMBI KPbUIbEB (HOPMAIbHBIE U YKOPOUCHHBIE) Y 1p030(HITbI?

3ananme 7. Kakoe siBieHue BbI3bIBa€T HapylleHHe 3akoHa Moprana?

Od¢opmiienue oTyera:
OT4er JOKEH CONlepKaTh:

1. HasBanue teMbl npakTuieckoil paboThl;

2 [ens paboThI;

3. BrinonHneHHble MPakTUUECKHUE 3a/1aHuUs

4 3axroueHure (BBIBOBI MO MPaKTUUYECKON paboTe).

JdomaiHee 3axanue:

1. U3yuuts 3akoH Moprana.

2. V3yunTh OCHOBHOM TEOPETUUECKUN MaTeprai 3aHATHs: TEPMUHBI U ONPEIETICHUS.
3. JlopemaTh TCHETHYECKHUE 3a1a4H.

OcHOBHBIC HICTOYHUKHU MHGOPMALIUM:

1. KoHcnekT nexium;

2. KoncrantunoB B. M. OO6mas Owuonorus : yueOnuk ans CIIO B. M.
Koncrantunos, A. I'. Pezanos, E.O.®azneeBa; no pen. B.M.KoncrantunoBa. — 5-e u3a., crep.
— M. : U3parensckuii ieHTp KAkagemus>>, 2008. — 256 c.

3. KysneunoBa T. A. O6mas Ouonorust : yyebnoe mocobue mist CIIO / T. A.
Kysnenosa, 1. A. baxenosa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144 c.

Tema 2.6. 3aKkoHOMepPHOCTH H3MEHYHBOCTH
IIpakTHyeckoe 3ansaTHe Ne 6

Tema 3ansaTusa: Pemenue 3amau Ha ompeieneHue TuNa MyTallMM @pU Tepenade
HACJICICTBEHHBIX IPU3HAKOB, COCTABJICHUE T€HOTUITNYECKUX CXEM CKPELUBaHMUS.

Hear 3ansTua: WM3yuuth OCHOBHBIE BHAbI M3MEHYMBOCTH: HACJIEICTBEHHAs U
HEHACJIE/CTBEHHAs, 3aKOH TOMOJIOTMYECKMX psJIOB B HacleacTBeHHON u3MeHunBoctu (H.M.
BaBuinoB), MyTanMoOHHas TEOpHs M3MEHUYMBOCTH. Buiael MyTaumii ¥ NOpPUYMHBL  UX
BO3HMKHOBeHUs. Kapuortun uenoBeka. HacnencTBenHble 3a0oseBaHusi uenoBeka. ['eHHbIE U
XpOMOCOMHBIE OO0JIE3HU YETOBEKa.

IIpuoGperaemble yMeHUs] U HABBIKM:

- ®opmupoBaHue 3HaHUH 00 U3MEHUYMBOCTH NMPU3HAKOB KUBBIX OPTaHU3MOB;

- 3HAKOMCTBO C MYTallMOHHOW T€OpHEl U3MEHUYMBOCTH, BUJAMHU MYTAllUd U IPUUMHAMHU U3
BO3HUKHOBEHHUSI.

IIpono/kuTeILHOCTD 3aHATHA: 2 Yaca

IMopsiioK ¥ MEeTOAMKA BHINIOJHECHUSA 3aJaHUI:



3ananme 1. Jlaiite omnpeneneHue MOHATHUIO «M3MEHYHMBOCTHY», MPUBEJUTE OCHOBHBIC BUJIbI
U3MEHYNBOCTH JKUBBIX OPTaHU3MOB.

3aganue 2. 3anUIINTE OCHOBHBIE MTOJIOKEHNS MYTAllUOHHOW TEOPUU U3MEHUYUBOCTH.

3aganue 3. Jlalite ompeneieHHe MOHATHIO «MyTalus», NPUBEIUTE OCHOBHBIE BH/IBI
MyTauuii. Pe3ynbrarel opopmure B Buae Tadnuusl 8.1.

Taouauna 8.1 — OCHOBHbBIE TUIIBI MyTaIUH

Tun Myrauuu XapakrTepucruka ITocnencreus

1. I'ennbie

2. XpoMoCcOMHBIE

3. I'enomMHBIE

3ananmue 4. Pemnts 3a1a4n Ha TeHHbIE MyTallUU.

Oo0pasern pemenus 3anaun: Kak u3aMeHHTCs CTpyKTypa OeiKa, €clid U3 KOIAMPYIOLIETo €ro
yuactka JIHK S’TTATT TAAATTTHAI 3’ yganute naTeiid 1 13-ii ciaeBa HyKI€OTHIbI?

Pemenue: Iloctpoum monexkyny u-PHK no npuHumMmy KOMIIEMEHTapHOCTH, a 3aTeM
ONPEAEIIUM MOCIEA0BATEIbHOCTh AMUHOKHUCIIOT B OJIMIENTHUIHOM Lenu 10 usMenenun JJHK:

5 TTATTTAAATTTLALI 3’— xonoreHHas 1emb

3> AATALIATTTAAAITL 5° — maTpuuHas uenb

N-PHK: 5" YYAYI'VAAAYVYVIAI 3°

a/K: er-1uc-nu3-(eH-TIH.

[Ipou3Benem ykazanHble wu3MeHeHus B crpykrype JIHK u BHOBb ompenenum
nocneaoBarenbHOCTh aMUHOKHCIOT U-PHK: 5° YYAVYVYAAAVVYVA 3’ a/k neit-neii-acm-mnei.

3agaya 1. Yuactok menu Oenka BuUpyca TaOauHOM MO3aMKHM COCTOUT U3 CIIEAYIOIIMX
aMHHOKHCIIOT: Cep-TIn-cep-uie-Tpe-npo-cep. B pesynprare Bosaericreuss Ha MPHK azorucroit
kucinoTel nuto3nH PHK mpeBpamaercst B ryannH. Onpenenure U3MEHEHUS! B CTPOCHUU Oelka
BHUpyca nocie Bo3aencteus Ha u-PHK a3otucroit kucimoToi.

3agaua 2. @parment komoreHHod uenu JHK B HOpme umMeeT cieayronmi HOpsSIOK
HykieotusioB: AAAALTIAAAATALTTATAILIAA. Bo Bpemsi periuKallui 4€TBEPTHIN aJICHUH
U [ATHIM LIUTO3MH ClieBa BbNAIW W3 1enu. Kak Ha3piBaeTcs Takod Tun myTtanuu. Onpenenure
CTPYKTYpY MNOJIMNENTUAHOW 1enu, koaupyeMoil nanueiM yuyactkoMm JIHK, B HOpMe u mocie
BBIIAJICHUS HYKJICOTH/IOB.

3apganme 5. V3yunre ocHOBHBIE ()OpPMBI HEHACIIEACTBEHHONW M3MEHYHMBOCTH M CIIOCOOBI €€
TPOSIBIICHUS B (PYHKIIMSIX U CBOMCTBAX YKUBBIX OPTaHU3MOB.

3apnanue 6. V3yuute oCHOBHBIE (POPMBI HACIICICTBEHHOW W3MEHUMBOCTH W CIOCOOBI €e
NnposiBjieHNsi B yHKIHUAX U CBOICTBAX "KUBBIX OPraHU3MOB.




3aganue 7. CocTaBbTE CPAaBHUTEIBHYIO CXEMY Pa3HBIX BUI0B U3MEHUYMBOCTU U NPUBEIUTE
IIPUMEPBI KaKJ10r0 U3 ONMCAHHBIX BAMU BUJIOB.

Odopmiienue oruera:
OT4YeT NOKEH COMepIKaTh:

1. HasBaHnue TeMbl IpakTHYeCKO paboTHI;
2. ens paboThI;

3. BrinonHeHHbIe TPaKTHUECKHUE 3a/1aHUS
4.

3axroueHre (BBIBOBI IO MPAKTUUYECKON paboTe).
JdomamHee 3axanue:

1.

2. Pa3zo0Oparbcs ¢ aIrOpUTMOM PEIICHUS 3a7a9 Ha ONPeIeIICHUE THIIA My Tallun
OcHOBHbIE HCTOYHUKHU MHPOPMAIIUM:

I/I3y‘-II/ITB OCHOBHBIC BU/Jbl U3BMCHYMUBOCTHU 1 OCHOBHBIC BU/bI MyTaHHﬁ.

1. Koncnekr nexnnmu;

2. Koucrantnuaos B. M. OOmas Owuonorus yueonnk mis CIIO B. M.

N3MeH4YnBOCTb

B r
il E W
Koncrantunos, A. I'. Pezanos, E.O.®aneeBa; no pea. B.M.Koncrantunosa. — 5-¢ u3j.,

crep. — M. : U3naTenbekuii neHTp <Akanemus>>, 2008. — 256 c.

3. KysuenoBa T. A. Ob6mas Ouosorus : ydebnoe mocobue mis CIIO / T. A.
Kysnenona, 1. A. baxxenoBa. — 2e uzn.,crep. — Cankrt-IlerepOypr : Jlanb, 2021. — 144 c.

Pasznen 3. Teopus 3BoJIIOIIUN
Tema 3.2. MakpodBoJiionusi. Bo3HnkHOBeHHe U pa3BUTHE )KU3HU Ha 3emule
IIpakTnueckoe 3ansitue Ne 7
Tema 3anHsiTusi: AHAIWM3 W OLIEHKA Pa3JMYHBIX TUIIOTE3 MPOUCXOXKICHUS JKU3HH U
yenoBeka. DopMbl U OCHOBHBIE HampaBieHusi MakposBomtonuu (A.H. Cesepro). ['unoressl u
TCOPHUU BOSHUKHOBCHUS )KU3HU HA 3emMite.

He.]'lb 3aAaHATHUA: I/I3qu/ITB OCHOBHBEIC Hpe[[CTaBHGHI/DI O BO3HHUKHOBCHHHU H paSBI/ITI/II/I
JKA3HU Ha 3eMIIE.

IIpuoGperaemble yMeHUsI U HABBIKH:



- ®opmupoBaThb Hay4YHO-MATEPUAIUCTUYECKOE  MHUPOBO33PEHHUE,  OCYLIECTBIATH
TUTUEHUYECKOE BOCTTUTaHNe. Pa3BuBaTh yMeHUE aHATU3UPOBATh, 0000IATh.

- CopmupoBaTh 3HaHHUSA O BOZHUKHOBEHUH JKU3HU Ha 3eMIIe.

IIpoxonxuTeIbHOCTH 3aHATHUSA: 2 Yaca

IMopsinok U MeTOAMKA BHITIOJIHEHUSA 3aJaHMIA:

3apanue 1. 3ammra pedeparoB Ha TeMbl «lIpencraBieHuss pa3HBIX YYEHBIX O
MIPOUCXOXKICHUH JKU3HU Ha 3emuie»: Apucrotenb, Podept I'yk, AnTonno JleBenryk, Jleonapao
na Bunuu, Yapnes Japsun, Kapa Jlunneit, XKopx broddon, XKan batuct Jlamapk, JIyu [Tactep.

3amanue 2 . CocTaBUTh CPaBHUTENbHYIO TaOnuiy 7.1 aHanuM3a M OLEHKH Pa3TUYHBIX
TUIOTE3 IPOUCXOXKACHUS KU3HU U UEIOBEKa.

Tabamnna 7.1 — I'nunotes3sl MPOUCXOXKACHNS XKU3HU Ha 3eMIle

Ha3Banmue CymHocTb JocTonncraa Henocratku
THNOTE3bI

1. Kpeanuonusm

2. I'nnore3a
Bbuorenesa

3. TI'umorte3a
Mancnepmun

4. Tunore3a
Onapuna-
XoJaneiHa

5. T'mmore3a
AOuoreunesa

3ananue 3. Ilepeuncnure ¢GopMbl U OCHOBHBIE HampaBlieHHUs MakpodBosonuu A.H.
Cesepriosa.

Odopmienue oTuera:

OT4eT AOMKEH CONePKaTh:

1. Ha3BaHue TeMbl IPAKTHUECKON pabOTHI;

2. Uens paboTsr,

3. BrInonHEHHBIE TPAKTUYECKUE 331aHUS

4. 3axitoueHue (BbIBOJBI 10 IPAKTHUECKOM paboTe).

Jlomaminee 3a1aHue:

1. IloarotoButh pedepatei Ha Temy «lIperncraBmeHuss pa3HbIX YUYEHBIX O
MIPOUCXOXKACHUH KU3HU Ha 3emIIe.

2. W3y4uTh OCHOBHBIE TUTIOTE3bI 3aPOKACHUS KU3HU.

OcHoBHbIE HICTOYHHKH HH(pOpMAIIUM:

1. KoHCIEKT JIeKIIHH;

2. KoucrantunoB B. M. O6mas 6uonorus : yue6nuk mist CIIO B. M. KoncranTtuHOoB,
A. T'. Pe3anos, E.O.®aneesa; no pen. B.M.Koncrantunosa. — 5-e usm., crep. —
M. : U3narensckuii neHTp <K Akagemus>>, 2008. — 256 c.

3. Kysnenosa T. A. O6miast 6uonorus : yae6Hoe mocobue s CI1O / T. A. Ky3Henosa,
U. A. baxxenoBa. — 2e u3z.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144,

Pa3zgen 4. Ixkojiorus




Tema 4.2. [lonyasiuus, cood1IecTBA, IKOCUCTEMbI
IIpakTyeckoe 3ansaTHe Ne 8

Tema 3auaTusi: Tpoduueckume menu U cetd. OCHOBHBIE TOKA3aTeIH SKOCHCTEMBI.
buomacca u mpomykuus. IKOJOTUYECKHE TMUPAMHUABI Yucesd, OrnoMacchl U sHepruu. IlpaBuio
NApaMUJIbl SJHEpruu. Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUYETHBIX 33JIaHUN MO IEPEHOCY
BEIIECTBAa U YHEPTUHU B DKOCHCTEMaX C COCTaBlIeHHE TPOoHUUeCKUX Heneil u nupamua 6ruomacchsl
U DHEPTUH

Heasn 3ansiTus: M3yunts Tpoduueckre Henu U CeTH, OCHOBHBIE IIOKA3aTENIN HIKOCUCTEM ,
MIPABWIIO MHPAMUIBI YHEPTHH.

IIpuoGperaemble yMeHUsI U HABBIKH:

- 3aKpenuTh 3HaHUS O Pa3HOOOPA3UU Cpel OOUTaAHHUS;

- PasBuBath YMCHUC aHaJIM3HUpPOBATh, O606HIaTI>, JIOTUYCCKU MBICINTh, MPUMCHATH
TEOPUIO MIPU PELICHNUH 3a]a4

IIpoao/KUTEJIbHOCTD 3aHATHA: 2 Yaca.

IMopsinok U MeTOAMKA BHINIOJHEHUS 3aJaHMIi:

3aganue 1. PaccmoTpute pucyHok. OTBEThTE Ha BOCIIPOCHI:

l

%ﬁ: / 4 \
A=

1) 3anumuTe Henu NUTaHus, KOTOPbIE MOTYT 3/1€Ch OBITh.

2) Kak Ha3pIBatoTCs Takue Lenu?

3) Onpenenute, K KAKUM KaTErOPUsSM OPraHU3MOB 3KOCHCTEMBI OTHOCSTCS CIIEIYIOIINE
OpraHu3MBbI: Ay0, KPOKOIUII, OpeJ, 3asill, Tpud-10KIEBUK, JOKIEBON YePBb, YTKA, JIOCh, Kupad,
pak, MATIMK, MypaBen

a) MPOIYLICHTHI

0) KOHCYMEHTBI

B)pEIYLIEHTHI.

3apanme 2. CocTaBUTh 1I€NIM MHUTAHUS DSKOCHUCTEMBl OKE€aHa U3 MPUBEICHHBIX
OpPraHU3MOB: KPEBETKH, TPECKa, BOJAOPOCIIH, MUHTBUH, CHHUM KUT, TJIAHKTOH, KacaTKa, CeJb/ib,
KaJlbMap, aKkyia, OaKTepuu, TIOJIEHb, KpUIb (KPEBETKHU), Yaliku (aJ1b0aTpoChl), Oesble MeABeIn

3ananue 3. Pemmth 3a1aun Ha cocTaBieHUE TPODHUUECKUX LIETIeH U pacyeTa OMOMacChl

1) Onpenenute, KaKyr0 MacCcy pacTeHUH COXPAHUT OT MOSIAHUs T'yCEHUIIAMU Tlapa CHHUI]
py BBIKapMIIMBaHUU 4 TeHI0B. Bec ogHOrO NTeHa 5 rpamma.

Pemenue:



2) Kakas macca pacTeHuil HeoOXOoAMMa JAJisl CyIIECTBOBAaHHUS JUCHI Maccod 12kr, u3
KoTophIX 60% — Boga?

Pewrenne:

3) Kakas momans HeoOxoauma Juisl CyIIECTBOBaHUSA nenbhuHa maccoit 120kr, u3
kotopeix 70% — BOJa, €CM MPOAYKTUBHOCTH OmorieHo3a 1kB.M mopst 400r cyxoit 6moMacchel B
roxa?

Pewrenne:

4) Ompenenure, CKOJBKO BOJKOB MOXET NPOKOPMUTHCA HA MPOTSDKEHHWH Tojia Ha
wiomaau 200000 M2 (mpousBoauTenbHOCTh 1 M2 cocrasisietr 300 r), ecnu Macca 1 Bonka 60 Kr.
CKOIBKO 3aH1eB IPU ATOM OYJIET CheJIeHO, €ClIM Macca 3aiia 4 Kr

Pewenue:

3aganue 4. CocTtaBuTh NUpamMubl yucen u 6uomaccel. Iloctpolite nupamuny uucen s
MUIIEBOM IETH, 3Has1, YTo OroMacca 1 mobera TpaBsIHUCTOTO PACTEHHUSI COCTABIISIET IPUMEPHO 5
r, | ky3Heunka — Ir, nsarymka — 50 r, 1 ysxa — 100r, 1 3meesina — 2 Kr.

A) PaccuntanHblie 3HaueHUsI BHECHTE B TaOIuUITy 8.1

Tao6auma 8.1

IMpencraBurenun Paccuunrannas Paccunrannas
TPO(PHYECKOro YPOBHHA omomacca, Kr 4yHCcIeHHOCTH (0co0n)

Pacrenus 40 000

Ky3neuunk

Jlarymika

Vi

3mesin

Odopmiienue oTuera:

OTuer n0JKEeH ColIepKaTh:

1. Ha3BaHue TeMbI MPaKTHYECKOH pabOTHI;

2. llenb paboThr;

3. BrbInoiHEHHBIE TPAKTUYECKUE 3a1aHUS

4. 3axmroueHue (BBIBOABI 110 MPAKTHUECKON paboTe).

JlomamHee 3a1aHue:

1. Ha3oBute THIBI 1IeTIEH TUTAHUSA.

2. Ha3zoBute Tpoduueckue ypoBHU B LU MUTAHUS.

3. Urto Takoe «3KoJ0oruuecKas nupamuaar?

4. Kak nmpoucxoJuT epeHoc IHEPrHH ¢ OJTHOTO YPOBHS Ha APYTOil B LIETIH MUTAHUS?

OcHoOBHbIE HCTOYHUKH HH(pOpMAIIUM:

1. Koucnekr nexuuu;

2. Koucrantunos B. M. O6mas 6uonorus : yue6nuk mist CIIO B. M. KoncrantuHos,
A. T'. Pe3anos, E.O.®DaneeBa; no pea. B.M.Koncrantunosa. — 5-e usn., crep. —
M. : U3narenbckuil neHTp <<Axkagemus:>>, 2008. — 256 c.

3. Kysnenosa T. A. O6miast 6uonorus : yae6Hoe mocobue s CI1O / T. A. Ky3nenosa,
. A. BaxxenoBa. — 2e m3a.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144 c.

Tema 4.3. buocdepa - ri100aJbHAS IKOJOTHYECKAS CHCTEMA




IIpakTyeckoe 3ansaTHe Ne 9

Tema 3ansiTMA: AHaIM3 U OILIGHKA TMOCJIEJICTBUM COOCTBEHHOM JESTEIBHOCTH B
OKpY’KaloIeH cpefie, TI00aTbHBIX SKOJIOTHYECKHUX MPOOJIEM U ITyTeH MX perIeHus

Henb 3ansiTusi: o0ecneunTh YCBOCHHE MOHATUS cpeda OOMTaHMs, 3aKpENUTh yMEHHE
COCTaBJISITh ONUCATENbHYIO XapaKTEPUCTUKY Cpesl OOUTaHUS;

IIpnoOperaeMbie yMEHUS U HABBIKH:

- 3aKkpenuTh 3HaHUsI O pa3HOOOpa3uu cpesl OOUTaAHMUS;

- Pa3BuBaTh yMeHue aHaIM3UPOBaTh, 000OIIATH, JIOTUYECKH MBICIHUTh, MPUMEHSTH
TEOPUIO IIPU PELIECHUN 3a/au.

IIpomo/KUTEeILHOCTD 3aHATHSA: 2 Yaca.

Iopsiaok U MeTOANKA BBINOJHEHUS 3aJaHUIA:

3aganme 1. IlpuBenure mnpuMepsl OCHOBHBIX BHJIOB 3arpsi3HEHHS aTMOC(EpHI.
Pesynbratel opopmute B Buae Tabmuis 9.1

Tabauna 9.1 — OcCHOBHBIE YKOJOTHYECKHE TTPOOJIEMBbI COBPEMEHHOCTH

JKoI0rH4ecKne Hpuunnbl Iy pemrenus
npooaemMbl JKOJIOTHYECKUX NpolJieM

3aganue 2. Kakue skonormueckue mpoOIeMbl 1O BallleM MHEHUIO SIBIISIFOTCS Hamboee

cepbe3HbIMU. [louemy?

Odopmiienue oTuera:

OT4YeT NOKEH COAePIKATh:

1. Ha3BaHue TeMbI MPAKTHYECKON pabOTHI;

2. llenb paboThI;

3. BolnonHeHHbIEe MPAKTHYECKUE 3aJaHus

4. 3akmoueHue (BBIBOBI IO IPAKTHUECKOi padoTe).

JlomaiHee 3a1aHue:

1. [TogroroBerTe Aokian Ha TeMy: «OCHOBHBIE SKOJIOTUYECKHE MPOOIEMBI YEIOBEUECTBAY.

OcHOBHBIC HICTOYHUKHU MHPOPMALIUM:

1. KoHcnekT exium;

2. KorcraatuaoB B. M. O6mas 6uonorus : yueonuk g CI1IO B. M. Koncrantunos, A.
I'. Pe3anos, E.O.®aneeBa; no pen. B.M.Koncrantunoa. — 5-e u3a., crep. — M. :
Wznarenbckuii neHTp << Akanemus>>>, 2008. — 256 c.

3. KysnenoBa T. A. O6mas 6uonorus : yuedHoe nocodue mis CIIO / T. A. KysHerosa,
N. A. baxxenoBa. — 2e m3a.,ctep. — Cankr-IletepOypr : Jlans, 2021. — 144 c.

Tema 4.4. Bausinne aHTponoreHHbIX GakTopoB Ha Ouocepy.
IIpakTH4eckoe 3ansaTHE Ne 10
Tema 3ansitusi: OCHOBHbBIE OTXO/IbI TPOU3BOJICTBA
Heab 3anaTus: Ha ocHoBe enepalibHOTO KIacCU(PUKAIIMOHHOTO KaTajlora 0TX0/10B
OTIpeEIIAThH KJIAacC OMAaCHOCTU OTXOJI0B; arperaTHOE COCTOSHUE U (pu3nuecKyto popMy 0TX0/I0B,




oOpa3yromuxcs Ha pabodyeM MecTe/Ha 3Tarnax MpoU3BOJICTBA, CBS3aHHBIEC C OMPEICIICHHOM
npodeccueit/mpodeccus 10

IIpuoGperaemblie yMeHUsI U HABBIKH:

- 3akpenuTh 3HaHUsI O BIMSIHUM aHTPOIOT€HHBIX (PaKTOpOB Ha Ouochepy

- Pa3BuBaTh yMeHHe aHaIM3UpPOBaTh, 0000IIATH, JIOTUYECKHU MBICIUTh, MPUMEHSTH
TEOPUIO MIPH PEIICHNUH 33124

IIpoao/KUTEIbHOCTD 3aHATHA: 2 Yaca.

IHopsaok 1 MeTOANKA BBHINOJHEHUS 3aJAHHUS:

3aganue 1. IlpounraiiTe TeKCT | 3amoNHUTE CBOAHYIO Tabmuiyy 10.1 mo Teme
«Knaccuduxkanus orxo10B 1o Gpopmam u Buaam». O0s3aTeIbHO NPEACTaBbTE B JaHHOW TaliuIe
UHPOPMALIMIO O XapPaKTEPUCTUKAX TEXHOTEHHOTO BO3JCHCTBHS KaXKAOTO BHIA OTXOJOB Ha
OKpYaloIIylo Cpeny.

[TpoMbInIIEHHBIH MyCOp OOBIYHO KJIACCU(DULUPYIOT MO €ro arperaTHOMY COCTOSIHMIO.
[To Buny mogOupaercst MmeTon 00pabOTKU WM YTUIIN3ALKHU, TPUCBAUBAETCS KIIACC OMACHOCTH.

[Topsanox yTunaM3anuu ycTaHaBiIMBaeTcs 3akoHonaTenbcTBo PD. Kpome toro, mmeercs
HOpMAaTHBHAs JOKYMEHTAIUsl, KOTOpas 3aKperysieT NpeaeibHO JOMyCTHUMbIE pa3Mepbl
00pa30BaHUsl OTXOJOB. DTO OCOOCHHO Ba)KHO, €CIIM MPHU OCYLIECTBICHUH MPOM3BOJICTBEHHBIX
LUKJIOB BBIJCISAIOTCS BpPEIHBIE XMMHUECKUE BEIIECTBA, OMACHBIC ISl 30POBbS PAOOTHHKOB,
OKPYXKaroIIEeH CpedbL.

AKuakue

XKunkue mpoMbIIITIEHHBIE OTXOAbI 00pa3yloTCs MpH IepepaboTKe ChIpbsi, TOIUIMBA,
CMa304YHbIX XKUJKOCTeH. OHU MPenCTaBIsIOT cOO0N COBOKYMHOCTh 3JEKTPOIUTOB, XUMUUECKHX,
ropro4ye-cMa304yHbIX BEIIECTB.

K M oTHOCHT:

- COCTaBBbl, UMEIOLINE PaJMOAaKTUBHBIE CBOWCTBA;

- BEILIECTBA JJI CMa3KH, UMEIOLIHUE IIOTHYIO, )KUPHYIO KOHCUCTEHIHIO;

- OMYJICUHU — 3TO 0COObIE AUCIIEPCHBIE CUCTEMBI, TJI€ KaIUIM JKUAKOCTH PACIIpe/IeIICHbI B
JIPYTHUX KUJKOCTSX;

- CHHTETHYECKHE Macya. Y TWIM3UPOBATh UX OYEHB CIIOKHO, TIOATOMY pa3pabaThIBAIOTCS
CHelHalbHble MEpOINpPUSATHS MO BTOPUYHON NepepaboTKe, MO3BOJSIOUINE IOTYYUTh ChIPbE,
TOTIMBO WJIU JAPYTHE BUABI MAaTEpUAIOB.

TBepable

TBeppie MPOMBITITIEHHBIE OTXOABI — 3TO HEHUCIIOJIb30BAHHAS YaCTh CHIPhS U MAaTEPUANIOB,
a TaKKe oCTaTku nepepaboTku. OOBIYHO BCTpEYArOTCS Ha MPENNpPUATUSX IepepadaThIBaIOIINX
METallJl, PE3UHY, IUIACTMAcChl, JpeBeCUHy. JlanbHeilllee MHCIIONIb30BAHUE TaKUX OTXOJ0B
IPOM3BOJICTBO HEIEJIECO00pa3HO, TOITOMY UX OTIPABIIAIOT Ha EPepadoTKy.

B 31011 CBA3M paznnyaroT:

- [ICHHBIA BTOPUYHBIN ITPOJIYKT;

- OTXOHbl W3 KOTOPOTrO MOXKHO IMOJIYYUTh HPOAYKIMIO BBICOKOTO KayecTBa IOCIIe
00paboTKu;

- BO3BpATHBIN, yTPATUBIIMIA IEpPBOHAYAIbHBIE CBOWCTBA, HO MPUTOJIHBIM ISl JPYTHX
TE€XHOJIOIMYECKUX IIUKIIOB;

- HEBO3BPATHBIM, IIEPEBO3UMBIN HA IOJUTOHBI.

K TIIO Takxke OTHOCAT MAacThl, KOTOpbIE MOJYYArOTCS Ha MPENNpUATHUSIX HEe(TIHOU
IPOMBIIUIEHHOCTH. OHM HE OTHOCSTCS K JKUIKUM, IHOCKOJBKY HMEIOT BSI3KYIO, IJIOTHYIO
KOHCHUCTEHIIHIO C TPUMECSIMH, CI'YCTKaMHU.



I'a3000pa3ubie

I"a3000pa3Hbpie TPOMBINIICHHBIE OTXO/IbI OOBIYHO BCTPEYAIOTCS HA XMMHUYECKUX, Ta30BhIX
MPOU3BOJACTBAX, TJI€ TEXHOJOTHYECKUNU TPOIECC MOJpa3yMeBaeT MCIOJIb30BAaHUE JIETy4YHX
MaTepHayioB.

K aum oTHOCATCS:

- Ta3bl, KOTOPbIE HE BCTYIUJIN B XUMUYECKYIO PEaKIIHIO;

- Ta3bl, MOJIYYUBIIIHECS B XOJ€ OKUCIUTEIIbHBIX MPOIECCOB;

- CKaThld BO3yX OT KOMIPECCHOHHBIX MAaIIWH, MUCIOJIb3YeMbIX JUIsl CYIIKH, Harpesa,
MPOJIyBa, OXJIAXKICHHUS;

- MOTOKH TbUIH, Ta3a ¢ MIPOU3BOJCTBA;

- JIbIM OT KOTENbHBIX, JUTEHHBIX MPOU3BOACTB, METALTYPTUUCCKUU MPEATPUITHII.
[IpenensHO gAOmMycTHMAasi KOHIEHTPALMS TAaKUX BBIOPOCOB HOPMHUPYETCS CAHHTAPHBIMU
HOpMaMu. ITO KOHTPOIUPYETCSI COOTBETCTBYIOITUMH TOCYAapPCTBEHHBIMHU OpPTaHAMM.

Taoauna 10.1

Buael orxonoB IMpexnpusitust IIpumepsl 0TX010B Bausinue Ha
onocoepy

3aganue 2. [Ipountaiite TekcT «CrocoObl YTUIM3AIUHN U NEPEPadOTKH MTPOMBIIIICHHBIX
OTXOHO0B»

A) Cnoco0bl yTHIN3aLUM

Bcé, uro Henb3s nmepepaboTaTh OTHPABISETCS HA YTHIM3AMMUIO. Y THIH3UPOBATH OTXO/IBI
MO>KHO JIBYMSI CIIOCOOAMHU: 3aXOPOHCHHE U CYKUTAHUE.

3axoponenue. [IpoMBINUICHHBIE TBEPABIC OTXOJBI MPEIBAPUTEIHLHO pPa3MENIAOTCS Ha
CHCIMAIM3UPOBAHHBIX IMOJIATOHAX. OTO IUIOMIAJKHA, HAa KOTOPBIX IPOBOJAT TPOIECIAYPY
o0e33apaKUBaHus, HEHTpAIU3aIUU I MMOCICAYIOIIero 3aXxopoHeHus. [l Kakaoi KaTeropuu
YCTaHABIMBAETCS CBOE€ MAaKCHUMalbHO JOMYyCTHMOE BpeMsl CKIAIUPOBAHUS, TMOPSIOK
3axopoHeHus. Takoil crocod yTHIM3alUU CHIKAeT PUCKH MPOTEKAaHUS TOKCHYHBIX, BPEIHBIX,
MOTEHIIHAILHO OMACHBIX JIA DKOJIOTHMH, JKH3HH YEI0BEKAa XMMHYECKHX BeIecTB. VX HameKHO
U30JIUPYIOT, 9TOOBI OHM HE MPOCOYIINCH B TIOYBY, a Yepe3 Hee B TPYHTOBBIC HIIM IOI3EMHBIC
BOJIBL.

Cxuranme. Tsepaple ©  TACTOOOpa3HbIE  MPOMBINUICHHBIE  OTXOIbI  MOYKHO
YTHJIM3HPOBaTh CkuraHueMm. Ho mpeaBapuTenbHO WX (QUIBTPYIOT, IO BO3MOXKHOCTH OTACISIOT
OMAaCHbIC TOKCHYHBIC WJIM B3pbIBYATBIC COeAMHECHHMS. C)KMraHHUE OCYIIECTBISCTCS B
CIIEIMAJIBbHBIX KaMepax — 3TO O0XKUT'OBBIE MW MHOTOKaMepHbIe meun. OHU TakKe JTOMOJHCHBI
0COOBIMU  yCTpOMCTBAMH — (QHUIBTPaMH, MPENATCTBYIOIMIUMUA MPOHUKHOBEHUIO SIOBUTHIX
BEIIIECTB B OKPYKAIOIIYIO cpeny. ['oproune M B3pbIBUATHIC COSAMHEHHS, KOTOPhIE HEBO3MOYKHO
CKeub B IeYaX [0 TEXHUKE OE30MacHOCTH, YTHIU3UPYIOTCS TOCPEACTBOM ILIA3MEHHBIX
BO3IYIIHBIX CTpyH. [TomydaeMyro mMpu 3TOM SHEPTUIO M T'a3bl MOXHO HCIIOJIB30BATh TTOBTOPHO
JUTSL Pa3JTMYHBIX TEXHOJIOTHYSCKHUX TTHKIT.

3anonuute Tabnuiy 10.2

Taoauna 10.2

Cnoco0bl yruiuzanuu Bansinne Ha ouocdepy | IIpoueccsl




b) Metoabl nepepadoTKu NPOMbINIJIEHHBIX 0TX0/10B

C 9KOJIOTHYECKON TOUKH 3PEHHSI MYCOp Jydyllle rmepepadaThiBaTh, MOIYy4aTh BTOPUYHOE
ChIpb€. OTO CHUXAET BEPOATHOCTh IPOHUKHOBEHUS B BO3]yX, IOYBY, BOJAY TOKCHYHBIX,
ormacHbIX coeauHeHuil. IloBropHass o0OpaGoTka BeIrOgHAa W Juid  OW3HEcCa, MOCKOJBKY
NPEOCTABIISET CHIPhE XOPOIIETO KauecTBa Mo 0ojee HU3KOi LeHe.

I'ereporeHHblii KaTaaus

DTOT cnocob mepepadoTKU MUCIOIBb3YETCs Il HEUTpaIu3alluu Ta3000pa3HbIX U KUIAKUX
MMPOMOTXO0/I0B. BBIIENAIOT TpH BHIA KaTaan3a:

1. TepmokaTanuTuueckoe okucieHue. [logxonut s razoB ¢ Majoill KOHIEHTpalHei
roprounx npumeceit. [Ipoucxoaut npu remneparype 200-400°C B cienuaabHbIX yCTaHOBKAX.

2. TepMokaranuTuyeckoe BoccTaHoBIeHHe. [IpuMensercs ans razo00pa3HbIX OTXOOB,
COJIepXKaIINX HUTPO3HBIE T'a3bl.

3. [IpoazHoe KaTanmuTHUYECKOE OKUCIICHUE, UCTIOIh3yeMOe I UCTIAPEHUM CTOYHBIX BOJI.
B o0mieil mpakTHKe YTHIM3alMU TETEPOTEHHBINH KaTalu3 IMPHUMEHSETCS TOJBKO Kak CIoco0
00e33apaxuBaHUsI MPOMBIIIJIEHHBIX OTXOIOB.

IMuposau3

[Tox muponM30M MOHMMAKOT PA3JIOKEHUE CIOKHBIX XMMHUYECKUX BEIIECTB JO MPOCTBIX
110J1 BO3/IEMCTBUEM BBICOKHMX JIaBJICHUs U Temneparyp. [Iuponus Beaercs ABymMs METONAMM:

1. OxucnautenbHbId. YTUIU3ALMSA OTXOAOB MHOCPEACTBOM T'OpPEHHUs 3a CYET aKTUBHOU
nojaud B KaMmepsl kucinopoga. I[loaxoauT st Tex MarepuanoB, KOTOpPHIE HENb3sl CKEYb
OOBIYHBIM CITIOCOOOM: Macia, MPUCAIKH, CTOUYHBIC BOBI, TNIACTMACCOBBIE H3CIHSI.

2. Cyxoil. B pganHoM ciyuyae AOCTyn KHCIOpOJia B KaMepbl NEpPEeKphIBacTCs, a B
pe3yabpTaTe yAaeTcsl MOJYYUTh Ta3bl, KUJIKUE TMPOIYKTHI, YIJIEPOAHBIE OCAIKU, KOTOPHIE MOTYT
CIIY)KUTh BTOPUYHBIM ChIpheM. JlaHHBIE CIIOCOOBI BHITOAHBI, TOCKOJIBKY HE TPEOYIOT OOJBIINX
3aTpar PecypcoB.

Buoxumudeckune MeToabl

K 6uoxumuueckuM MeToJiaM OTHOCAT CHOCOOBI 00e33apakuBaHUsI TOCPEACTBOM OCOOBIX
MUKpPOOPraHu3MoB. B pesynbpTare yAaeTcss MOJyYUTh Kau€CTBEHHBIM OpPraHUYECKUM MPOAYKT,
HampuMep, yIOOpeHWe Ui CelbCKOXO3SHCTBEHHBIX KynbTyp. Cmocod mpuMeHsieTcs s
oTx0110B 3-5 kiaccoB omacHoctu. CaM Ipolecc OCYLIECTBIISETCS Ha CHEHUAIM3UPOBAHHBIX
MOJINTOHAX W B OHMOMETPUYECKUX Kamepax. MexaHuueckue MeToibl MexaHM4ecKui MeTo[
OOBIYHO HCIIONB3YETCSl KaK MOJATOTOBUTENbHBIN. [lepe mupoan30M WiIu KaTaau3oM MaTepHaibl
HEO0OXOIUMO MU3MEILYUTh, PA3ICIUTh, CEMAPUPOBATH.

Cenapanust BeeTcsi AByMs CIIoco0amu:

- CUTOBOM — I'POXOYEHHUE;

- TUAPABIMYECKUH, NMPU KOTOPOM pa3ACIICHUE MPOUCXOAUT MO CKOPOCTU OCENAaHUs B
BOJIC.

3anonauTte Tadbmuiyy 10.3

Ta6amnna 10.3

MeToabl Buabl meTonoB IIpouecc IIpumepsbl 0TX010B
nepepadoTku nepepadoTKH




Odopmiaenue oTyera:

OT4er AOIKEH CONIEPIKaATh!

1. Ha3BaH#e TeMbl MPaKTHUECKOH pabOTHI;

2. lenb paboTHI;

3. BrInosTHEHHBIE TPAKTHYECKHE 33 JaHHS

4. 3axnroueHue (BBIBOJBI IO MPaKTUUYEeCKon padoTe).

JlomaiiHee 3a1anue:

1. Yto Takoe «oTX0O6D?

2. HazoBuTe BUIBI OTXO/IOB.

3. IlpuBeauTe npuUMepsl BO3ACHCTBHS KaXKIO0H TPyl OTXO0A0B Ha Orocdepy.
4. Kakue croco0Obl nepepadoTKu OTXOJ0B BbI 3HaETE?

OcHOBHbIE HCTOYHUKHU MHPOPMAIIUM:

1. KoHcnekT exium;

2. KoncrantunoB B. M. O6mas 6uonorus: yueonuk mist CITO B. M. Konctantunos, A.
I'. Pe3zanos, E.O. ®aneesa; no pea. B.M. KoncrantunoBa. — 5-¢ uza., crep. — M.:
W3narenbckuit neHTp «Akagemusi», 2008. — 256 c.

3. Kysnenopa T. A. O6mias ouonorus: yueoHoe nmocoodue ais CIIO / T. A. Ky3Herosa,
. A. baxenoBa. — 2e u3a.,crep. — Cankr-IlerepOypr: Jlanp, 2021. — 144 ¢

Tema 4.5. Bausinue conuaibHO-3K0JI0IHYeCKHX (PaKTOPOB Ha 310pPOBbe YeJI0BeKa
IMpakTuyeckoe 3ansaTue Ne 11

Tema 3ansaTHsA: TeopeTHUecKHe acCMEKTbl DSKOJOTMU. 3aKOHOMEPHOCTH BIIUSHUS
COLIMAJIbHO-PKOJIOTHYECKUX (PAKTOPOB HA 3/I0pPOBbE YETIOBEKA.

Henp 3aHsaTHs:  BBIABUTH OCHOBHBIE 3aKOHOMEPHOCTH BIIMSHUSA COLUAIBHBIX H
9KOJIOTUYECKUX (DAKTOPOB HAa COCTOSHUE 3/10POBbSI UEJIOBEKA.

IIpnodperaemblie yMEHHS U HABBIKH:

- 3aKpenuTh 3HaHUsI O TEOPETUUYECKUX ACNIEKTAX 3KOJIOTUH;

- CdopmupoBaTh MOHMMAaHHWE O BJIMSHUU COLMATBHO- JKOJOTMYECKHX (PAKTOpOB Ha
3/10pOBbE YETIOBEKA.

IIpoxonxuTeIbHOCTH 3aHATHSA: 2 Yaca.

Ilopsinok U MeTOAMKA BBHINOJHEHUS 3a1aHUS:

3ananme 1. MccinegoBanue BIMSHUS 3arpsi3HEHUS OKPYIKAOLIEH CPEJIbI

Henp: M3yunth, Kak ypOBEHb 3arps3HEHHs BO3JyXa MU BOJbI BIMSECT Ha 370POBbE
HaceJIeHHs.

HeiicTBus:

1. BeiOepute /1Ba paifoHa: OJJMH C BBICOKUM YPOBHEM 3arps3HEHUS U JPYTrOi ¢ HU3KUM.

2. Cobepute naHHbIE O PaCIPOCTPAHEHHOCTH 3a00JIeBaHUN (HAIIpUMEpP, PECIIUPATOPHBIX
3a00JIeBaHUI) B 3TUX pallOHaX.



3. [IpoBeauTe onpoc cpean KUTENEe 0 COCTOSHUM 370POBbs U (PAKTOPAX, BIUSIOUINX HA
HETO.

4. Ilpoananusupyite coOpaHHbIE JAHHBIE U CAEIANTE BBIBOABI O CBSA3M MEXIYy YPOBHEM
3arpsi3HEHUS] U COCTOSIHUEM 3/10POBbBS.

3ananue 2. ConpanpHbie (HAKTOPHI U 370POBHE

Hean: MccnenoBarh BIMSIHUE CONMANBHBIX (pakTopoB (0OpazoBaHHE, TOXOM, TOCTYI K
MEAMIIMHCKUM YCIIyraMm) Ha 3J0POBbE.

JelicTBus:

1. Cobepure uH(pOPMAIMIO O Pa3IMYHBIX COLMANBHBIX Ipynmnax (Hampumep, Mo ypoBHIO
JI0X0/a WX 00pa30BaHUs).

2. N3yunTe cTaTHCTUKY 3a00J1€BAEMOCTH B 3THX IPyIIax.

3. IlpoBeauTe aHKETHPOBAHWE CPEAM YYACTHHKOB, YTOOBI BBICHUTH WX JOCTYH K
MEJUIIMHCKUM YCIyraM 1 ypoBeHb 00pa3oBaHUsI.

4. CpaBHUTE JJaHHBIEC U CJIeNaiiTe BBIBOJBI O TOM, KaK COI[MaJIbHbIE (DAKTOPHI BIMSIIOT Ha
3/10pOBbE.

3apanue 3. AHaIU3 BIUSHUS 00pa3a )KU3HU

Hean: Ouenuts BiusHue oOpasza *KU3HM (MUTaHHUE, (PU3MUYECKAsT aKTUBHOCTh, BpPEIHBIE
MPUBBIYKHN) Ha 3JOPOBbE.

HencTBus:

1. IlpoBeauTe aHKETUPOBAHUE CPEIAN CBEPCTHUKOB O UX 00pa3e )KU3HU (PallMiOH MUTAHMUS,
ypOBeHb (U3NYECKOM aKTUBHOCTH, KypEHUE, aJIKOT0JIb).

2. Cobepure mAaHHBIE O COCTOSHUM 370POBbSl YYaCTHMKOB (HampuMep, Haludue
XPOHUYECKHX 3a00JIeBaHU).

3. [Ipoananu3upyiTe CBsI3b MEXy 00pa3oM KH3HU U COCTOSIHUEM 37I0OPOBBSI.

4. IloaroToBpTe PEKOMEHAMH O YIYUIIEHHIO 00pa3a *HU3HH IS MOBBILICHUS YPOBHS
3/10pOBBSI.

3anganue 4. Dxonoruueckue (pakTophl U ICUXHUUECKOE 3I0POBbE

Hean: VccnenoBaTh BIMSHHE 3KOJIOTMYECKHX (DaKTOpOB (IIyM, 3e€JE€HBIE 30HBI) Ha
NICUXUYECKOE 3/10POBBE.

JeiicTBus:

1. U3yunte naHHbIE O JOCTYIHOCTH 3€JIEHBIX 30H U YPOBHE LIyMa B BallleM ropojie WIn
paiioHe.

2. IlpoBeaute ompoc cpeau KUTENEH O UX MCUXOIMOIIMOHATBHOM COCTOSSHUU U YPOBHE
cTpecca.

3. CpaBHHUTE pe3yNbTaThl ONPOCA C TaHHBIMU 00 SKOJIOTHYECKUX (paKkTopax.

4. Cnenaiite BBIBO/IBI O BIMSHUM 3KOJIOTMH HA ICUXUUYECKOE 370POBbE.

Odopmiienue oTyera:

OTyer D0JKEeH COIepKaTh:

1. Ha3BaHue TeMbI MPaKTHYECKOH pabOTHI;

2. Iens paboThr,

3. BbINoNTHEHHBIE TPAKTUYECKUE 3aTaHUS

4. 3axmroueHue (BBIBOABI 110 MPAKTHUECKON paboTe).
OcHOBHbIE HCTOYHHKH HH(pOpMAIIUM:

1. Koncnekr nekiuu;



2. KoncrantnaoB B. M. OO6mas Owonorus : yueOnuk ams CIIO B. M.
Koncrantunos, A. I'. Pezanos, E.O.®Daneea; no pea. B.M.Koucrantunosa. — 5-e usn.,
crep. — M. : U3naTenbekuii neHTp < Akanemus>>>, 2008. — 256 c.

3. KysnemoBa T. A. OOmas Ouosorust : ydeOHoe mocobume mns CIIO / T. A.
Kysnenona, 1. A. baxxenoBa. — 2e uza.,crep. — Cankrt-IletepOypr : Jlans, 2021. — 144
c.

Paszpnen 5. buojiorusi B :Ku3Hu
TeMma 5.1. BHOTE€XHOJIOTHH B :KH3HH KaKI0I0
IIpakTnyeckoe 3ansaTue Ne 12

Tema 3ansiTusi: bruorexHonorus kak Hayka v Ipou3BOACTBO. OCHOBHBIE HAIPaBIICHUS
COBPEMEHHOUW OMOTEXHOJIOTHH;

Heab 3anaTus: M3yunts OCHOBHBIEC MOHATHS HAYKU OMOTEXHOJIOTHH.

IIpunodperaembie yMeHUS U HABBIKH:

- OcBOeHHE TEOPETHUECKUX OCHOB OMOTEXHOJIOTUH;

- 3HAKOMCTBO C OCHOBHBIMHU HalpaBJIEHUSIMH COBPEMEHHON OMOTEXHOIOTHH.

IIpono/KuTeIbHOCTD 3aHATHA: 2 Yaca.

ITopsiiok U MeTOAMKA BbINOJIHEHHUS 32/ 1aHUS:

3aganme 1. Jlath ompeneneHue TepMUHY «OHOTEXHONOTHs». W3y4uTh OCHOBHBIE
HaNpaBJIEHUS! COBPEMEHHOW OMOTEXHOIOTHH.

3aganue 2. Keilicel Ha aHanu3 uWHGOpPMaUMU O Pa3BUTHM  MPOMBIIUIEHHOM
OMOTEXHOJIOTHH (10 TpyIIIaM)

1. buotexHonorus B 06J1aCTH MEIUIIUHBI

2. BruoTexHONOrHs B CETLCKOM XO0351CTBE

3. B o6sacTy ’KMBOTHOBO/ICTBA

4. TonmuBo OyayIIero

5. O6paboTka 0TX0/10B

Kaxnas rpynna npeacrasisieT cBoil Kelic B BUe aHAJIM3A C IIpe3eHTalueil.

Odopmiienue oTuera:

OTuer AOMKEH CONlepKaTh:

1. Ha3Banue TeMbl IPaKTUYECKOMN pabOTHI;

2. llenb paboThr;

3. BrbInoaHEHHBIE TPAKTUYECKUE 331aHUS

4. 3axitoueHue (BbIBO/BI M0 IPAKTUUECKOM padoTe).

JlomaiHee 3a1aHue:

1. Yro Takoe OMOTEXHOJIOTHS?

2. Ha 1em ocHOBaHBI OMOTEXHOIOTHH?

3. B kakux oTpacisx MpUMEHSIOT COBPEMEHHBIC TOCTH)KCHHS OMOTEXHOJIOTHIA?
4. TloaroroBbTe MpEe3E€HTALNHU IS 3aLIUTHI KEHCOB.

OcHOBHbIE HCTOYHUKH HH(pOpMAIIUM:
1. KOHCHEKT JeKIInH;



2. Koucrantunos B. M. O6mas 6uonorus: yueonuk ais CI1O B. M. Koncrantunos, A.
I'. Pe3anos, E.O. ®azgeena; no pea. B.M. Koncrantunosa. — 5-e usn., crep. — M.:
W3narenbckuii neHTp «Akanemus», 2008. — 256 c.

3. Kysnenosa T. A. O6mas 6uonorus: yuednoe mocooue aiis CIIO / T. A. Ky3Herosa,
N. A. baxxenosa. — 2e uzz.,crep. — Cankr-IletepOypr: Jlans, 2021. — 144 c.



CnHcoK OCHOBHOM Y 10TIOJIHUTEIbHOM JTUTEPATyPBhI

1. buonorus yenoBeka: yuyeOHuK ais By3oB / B. M. Makcumos, B. A. Ocranenxko, B. 1.
®omuna, T. B. Unnonutoa; nox penakmueit B. M. MakcumoBa. — 2e uza.,crep. — CaHKT-
[lerepOypr: Jlanp, 2023. — 364 c.

2. Bacunnesa E. E. ['enetrnka uenoBeka ¢ OCHOBaMU MEIUIIMHCKON reHeTUKH. [Tocobue 1o
pemenuto 3anad: ydeOHoe mocodbue mis CITIO /E. E. BacunbeBa. — 6¢ u3a.,crep. — CaHKT-
[TerepOypr: Jlanb, 2024. — 92 c.

3. Epemuenko, O. 3. buonorus: yueHnue o Ouocdepe: yueOHOe mocoOue Uisi CpeaHero
npodeccruonanabHoro oopazosanus / O. 3. Epemuenko. — 3-e uzn., nepepad. u gomn. — MockBa:
MzparensctBo KOpaiit, 2022. — 236 c.

4. Kapennna K. A. AcummeTrpusi Mo3ra M MaTEPUHCKO-JIETCKHE B3aMMOOTHOIICHHS
mitekonuratonux: MoHorpadus / K. A. Kapennna, A. H. I'unes, E. b. Manammyaes. — 2e u3z.,
crep. — Cankr-IlerepOypr: Jlans, 2022. — 204 c.

5. Kysnemnona T. A. O6mas 6uonorus: yueobnoe nocooue maius CIIO / T. A. Kysuenona, U.
A. baxxenoBa. — 2e uzn.,crep. — Cankr-IlerepOypr: Jlanp, 2021. — 144 c.

6. Kyprys P. B.I'enetuka uyenoBeka ¢ OCHOBAMH MEIUIIMHCKON TE€HETUKU: ydeOHOE
noco6ue ans CIIO / P. B. Kyprys, H. B. Kucenea. — 4e usn., crep. — CankTt-IlerepOypr:
Jlanw, 2023. — 176 c.

7. Jleonosa I'. I'. buonorus: yaebnoe nocodue mis CIIO /T. I'. JleonoBa. — 2e u3x., cTep.
— Camnkr-IletepOypr: Jlans,2023. — 172 c.

8. IlaBnoBa, E. 1. Dxonorusi: yueOHUK U NPAKTUKYM JUIsl CPEIHET0 NPOPECCHOHATBHOIO
oOpaszoBanus / E. U. I1aBnosa, B. K. HoBukoB. — Mocksa: U3narensctBo «Opaiity, 2022. —
190 c;

9. Iaceunux B.B., Kamenckuit A.A., PybuoB A.M. u npyrue buonorus / Ilox pen.
[Taceunuka B.B. AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue». —2024. — 272 c.

10. TlonmomeeBa O. A. DU3HKO-XMMHYECKHE METOABI HCCIEAOBAaHUS U TEXHUKA
nabopaTopHbIX paboT: ydeOHoe mocobue st CIIO / O. A. IlonomeeBa. — 4e u3A.,cTep. —
Cankr-IlerepOypr: Jlans, 2023. — 108 c.

11. Teiinop A. buonorusi: 8 3 1. T. 3 / JI. Teitmop, H. I'pun, V. Crayr; mox pen. P.
Comepa; niep. 3-ro anri. uzn. — l14-e uzn. — M. : Jlaboparopus 3Hanwmii, 2022. — 451 ¢

12. Tewinop M. buonorus: B 3-x Tomax. — M.: JITaboparopus 3nanmii, 2021. — 2021 c.

13. TepemoB A.B., IletpocoBa P.A. buonorus. buomornueckue cucTeMbl U MPOIECCHI //
OO61ecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHIO «1OLl MHemo3unay. — 2024. — 399 c.

14. Tynsakoa O. B. buonorus. YyeOnoe nocobue. — M.: lupexrmenua [laGnummnr,
2020. — 450 c.
15. Tynsakosa O. B. M30pannbie Bompocsl obuieit Ouonorun. YdyeOHoe mocodbue. — M.:

HMupexrmenua [Tabnumunr, 2020. — 147 c.

3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3AHUS

1. http://www.eco.nw.ru- BHemKoabHast SKOJIOTHS;

2. http://college.ru/biologiya/- buonorus B OTKpbITOM KOJUIEKE

3. http://webelements.narod.ru - WebElements: oHIaliH-CIIPaBOYHUK ~XUMHYECKHX
JJIEMEHTOB

4. http://all-met.narod.ru - 3anumarenbHas buonorus: Bce o MeTaymiax

3.2.3. JlonoJiHUTEJIbHbI€ HCTOYHHKHU



1. https://infourok.ru/
2. https://resh.edu.ru/



https://resh.edu.ru/

MuHuCTEpCTBO HayKu U Bhicuiero obpaszoBanusa Poccuiickoit ®enepanuu

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKICHUE BBICIIIETO
o0OpazoBaHus

«Ceepo-KaBka3zckuii (henepanbHblii yHUBEPCUTET»

Komnemx kpeatuBHbIX MHAYCTpUil B T. CTaBpomnosne

METOAUYECKHUE YKA3AHUA

K J1a00paTOpHBIM padoTam

10 AUCLHUILUINHE 0/1.08 buoJsiorus

[Tpodeccus 42.02.01 Peknama

dopma 00yueHus OYHas

Craspornosnb, 2026 1.



Mertoauyeckre yka3aHus K J1a0OpaTOpPHbIM  3aHATHAM  00IIeo0pa3oBaTeNbHON
mucuuruinael OJ1.08 Buonorust cocraBnens! B cootBercTBUHU ¢ TpeboBanusmMu ®I'OC CIIO u
npeaHa3HaYeHBI Ul CTYICHTOB, oOy4atonuxcs mo npodeccun 42.02.01 Peknama

Metoanueckue ykazaHus pa3pabOTaHblI:

1. Bonocyxa VY.IO., accucrent pgenaprameHta MeauakoMMmyHukanui CKOY
B ropoje CraBporioJe.
2. l'opneesa A.b., npenonasatens komnemxka CKOY B ropoge CraBponoiie.

3. Cronaposa A.C., npenogasarens koseaxa CKOY B ropone Craspornoue.



1. lMosicHuTEILHAA 3aAIIMCKA

JlaHHBIE METOAMYECKHUE YKA3aHUs MPeIHA3HAYAIOTCS ISl OKAa3aHUS TIOMOIIH CTYICHTaM B
BBITIOJIHEHHUH JTA00PATOPHBIX paboT 1Mo Y4eOHOH AUCHUILTHHE «BHOT0THs.

B xozne nabopaTopHbIX paboT, Kak OHOM M3 GOpPM CHCTEMATHUYECKUX YUEOHBIX 3aHATHH,
oOyuJaromuecs: MPUOOPETAIOT HEOOXOJAUMBbIE YMEHHUS M HABBIKH MO TOMY WJIM WHOMY pa3iemy
U3y4aeMOl TUCIUTUIMHBI

O61ue 1enu 1abopaTOPHOTro 3aHATHS CBOAATCA K 3aKPEIJICHUIO TEOPETUUECKUX 3HAHUM,
Oojee TIIyOOKOMY OCBOCHHMIO YK€ HMEIOIIUXCS y OOy4YarouMxcs yMEHHM W HaBBIKOB U
NpUOOPETEeHNI0 HOBBIX YMEHMH M HABBIKOB, HEOOXOMUMBIX MM JJIsI OCYILECTBIICHHUS CBOEH
npoeCCHOHATIBPHON JIeATEFHOCTH M COCTaBIISIONIMX KBAJU(HUKAIIMOHHbIE TpeOOBaHUSA K
CHEIUAIINUCTY.

OcHOBHBIMU 3a/1a4aMu JTA0OPATOPHBIX PaOOT SBISIOTCS:

* yriyOJeHne TeOpeTUYeCKON U MPaKTUYECKOM MOATrOTOBKHY;

* MpUOIKEHNE YU4eOHOTO MpoIecca K pealbHbIM YCIOBUSAM PabOThI TEXHUKA;

* pa3BUTHE MHUIMATHUBBI U CAaMOCTOSATEIHHOCTU OOYYaIOUIMXCS BO BPEMs BBIOJHEHUS
VMU MPAKTUYECKUX 3aHATHIM.

JIaGopatopHble PabOTHl CIPYIIUPOBAHBI 10 TEMaM IPOrpaMMbl Kypca U COAEp)KaT
PEKOMEHJALMU 110 BBIMOJIHEHUIO 3a/aHUM, 3a7a4yl, KOHTPOJbHbIE BOMPOCHI I MPOBEACHHS
1ab0paToOpHEIX PaboT.



Pasnea 1. Kinerka — cTpyKTYpHO-()YHKIIHOHAJILHAS €IMHHUIIA }KMBOT'0
Tema 1.2. CTpyKTypHO-pYHKIMOHAJIbHASI OPraHU3aALUs KJIETOK

JlabopaTopnass padora Ne 1 mo Teme: «M3ydyeHHe CTpPOeHHSI PACTUTEJNbHON M
’KMBOTHOI KJIETKH 0] MUKPOCKOIIOM)»

Henap padoThi: 03HAKOMHUTBCS C OCOOEHHOCTSIMH CTPOEHHUS KJIETOK pACTeHUH W
JKUBOTHBIX OPTraHU3MOB, I10Ka3aTh IPUHIUIHAIBHOE €AUHCTBO UX CTPOCHUS.

IIpnoOperaeMblie yMEHUS U HABBIKH:

- OcyecTBasATh NPO(HECCHOHAIBHYIO IESTEIbHOCTh B YCIOBUAX OOHOBJIECHUS €€ LieeH,
COJIEp’KaHuUs1, CMEHBI TEXHOJIOTUI;

- IlpuoGpectu HaBBIKK J1TaOOpaTOPHON pabOTHI, CPOPMUPOBATH 3HAHUS 00 OCOOCHHOCTAX
CTPOEHMS Pa3HbIX TUIIOB KJIETOK

OOopynoBaHme: KOXXHLIA YEIIyd JTYKOBHIIbI, SMUTEIHAIbHbIE KIETKH U3 IOJIOCTH pTa
YyeJIoBeKa, MUKPOCKOII, yaliHas JIOXkKeuKa, MOKPOBHOE U IMPEAMETHOE CTEKJIa, CUHUE YepHuIia,
HWoxm, TeTpaab, pydka, MPOCTOM KapaHnall, JIMHEWKa. PaboTa BBITIONHIETCS 1O BapUaHTaM,
KOTOpBIEC Ha3HA4YaeT MPETNoJaBaTellb.

IIpogoxuTe IbHOCTD 3AaHATHSA: 2 Yaca.

IopsAaok 1 MeTOAUKA BBINOJHEHUS 3aJaHUI:

1. OTgenuTe OT YellyH JIyKOBULBI KyCOUEK IOKPBIBAIOLIEH €€ KOXKUIBI U IOMECTUTE €ro
Ha NPEIMETHOE CTEKIIO.

2. Hanecute kanenbKy cinaboro BOJHOrO pacTBopa Hoja Ha mnpemapaT. Hakpoiite
npenapar MOKpOBHBIM CTEKJIOM.

3. CHUMUTE YaiTHOU JI0’KEUYKOW HEMHOI'O CJIM3H C BHYTPEHHEN CTOPOHBI IIEKH.

4. ITomecTuTe C€nM3b HAa MPEIMETHOE CTEKJIO M IOAKpachTe pa30aBIEHHBIMH B BOJE
CUHUMH yepHWIamu. HakpoliTe npenapar NOKpOBHBIM CTEKJIOM.

5. PaccmoTtpuTe 00a npenapara noJy MUKPOCKOIIOM.

6. Pe3ynbpTathl cpaBHEeHUs 3aHecuTe B Tabmuiy 1 u 2.

7. Caenaiite BBIBOJ O MPOJEIaHHOMN paboTe.

Bapuant Ne 1

Tabnuma 1 - CxoncTBa U OTIMYUS PACTUTENBHON U JKUBOTHOW KIIETKU

Cxoacrsa OT1anuus

Bapuant Ne 2

Kiaerkn Huronnazma| SAapo IInoTHast KjIeTOUYHAA IInacTuabl
CTE€HKA
Pacturensnas
KusotHas

Tabmuna 2 - CpaBHUTEIbHAS XapaKTEPUCTHKA PACTUTEIILHON U KUBOTHOM KIICTKHY

B xozxe mpoBenenust nabopaTopHON pabOThI CTYIEHT AOKEH HAaydUTbCs: paboTaTh ¢
MHUKPOCKOIIOM U U3TOTOBJIATH Tpenaparbl; CBA3BIBaTh (PYHKIMHU OPraHOMIOB KIETKU C
(hM3HONTOTHYECKUMH TIPOIECCaMH, MPOTEKAIOIIMMU B HEH; CAMOCTOSITENIbHO M3y4YaTh CTPOCHUE
KJIETKH; BJIaI€Th TEPMUHOJIOTUEN TEMBI.

Od¢opmiienue oTyera:




OTuer AOKEH CONIEPKaTh!

1. Ha3BaHue TeMbl MPaKTUYECKON pabOTHI;

2. Lenp paboTsr;

3. BrInosHEHHBIE TPAKTUYECKHUE 3aJaHuUs

4. 3axioueHue (BbIBOJBI M0 MPAKTHUECKOM paboTe).

OcHOBHbIE HCTOYHUKH HHPOPMALMHU:

1. KoHcnekT jexium;

2. KoncrantunoB B. M. O0Gmias 6uonorus : yue6Huk mist CI1O B. M. KoncrantuHoB, A.
I'. Pe3anos, E.O.®azeeBa; no pen. B.M.Koncrantunoa. — 5-e u3a., crep. — M. :
W3narenbckuii nenTp << Akanemus>>>, 2008. — 256 c.

3. KysnenoBa T. A. O6mas 6uonorus : yaedHoe nocooue mis CIIO / T. A. KysHerosa,
N. A. baxxenoBa. — 2e u3a.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144.

Tema 1.5. )KusHeHHbIi HUKJ KIeTkH. MuTo3. Meiio3

JlabopaTopHasi padora Ne 2 mo teme: « Ku3HeHHbII HMKJI KJIeTKH. MuT03. Meiio3».

Heas paborbi: Ilo3HakOMHUTBCS C OCHOBHBIMU Tmporieccamu Mwurto3za u Meiio3a.
Hay4urhcs pemiaTh TUIIOBbIE 321a4H 110 JAHHOM Teme.

IIpnoOperaeMbie yMEHUS U HABBIKH:

- OcyuiecTBIATh NTPO(GECCHOHATBHYIO JIEATEIbHOCTh B YCIOBHIX OOHOBJICHUS €€ IeNeH,
COJIepKaHus, CMEHbI TEXHOJIOTU;

- IlpuoGpectu HaBBIKK J1TaOOPaTOPHON pabOThI, CPOPMUPOBATH 3HAHUS 00 OCOOCHHOCTAX
MUTOTUYECKOT0 U MEHOTHUUYECKOTO IETICHUI.

IIpoxonxuTeIbHOCTH 3aHATHS: 2 Haca.

IMopsiiok U MeTOANKA BBINOJHEHUS 3aJaHUIA:

3agauya Nel.

XPpOMOCOMHBIN HA0Op COMATHYECKUX KJIETOK peyHOro paka paBeH 116. Ompenenute
XPOMOCOMHBIN Habop u uncio mojekyn JJHK B ogHOM 13 ki1eTok B mpodase MUTO3a, B MeTadase
MuTO3a U Tenodasze mutosa. [losicHuTe, kKakue MpoLEecChl MPOUCXOIAT B 3TH MEPUOJIBI M KaK OHU
BIUSIOT Ha u3MeHenue yncna JJTHK u xpomocom.

3amaua Ne2.

Oo6mas macca monekyn JJHK B 46 xpomocomax sijpa COMaTUYECKOW KJIETKH YelIOBEKa
coctaBisieT 6°10-9 mr. Onpenenute, yemy paBHa Macca Bcex mousiekyn JIHK B siapax B xonIe
unTepdaspl, KoHIEe Teaodaszsl Meio3a | u Tenodassr meitoza II. OTBeT noscHuTe.

3agauya Ne3.

XpOMOCOMHBIN HA0Op COMATHYECKHUX KIETOK TMIIEHUIbI paBeH 28. Omnpenenute
XpoMOCOMHBIH Habop u yncno monekyn JJHK B kneTkax cemsizauatka mepej HauajaoM Meiio3a, B
KoHIe Tenodasbl Mero3a 1 u Tenodassl Meio3a 2. OObACHUTE, KaKue MPOLECCH MPOUCXOAAT B
9TH MEPHUOJIbI U KaK OHU BIMSIOT Ha u3MeHenus yucia JJTHK u xpomocom.

3amaua Ned.

B xnerkax ogHOrO M3 BUIOB MIIECHUIBI COIEPKUTCS 28 XxpomocoM. OnpenenuTe Yuciio
xpomocoM u monekys JIHK npu oOpa3zoBaHuM NbLIbIE B THIUMHKE Ha CTaAUAX Mpodas3sl Meio3a
1, mpodassl 2 u Tenodaszbl Meiio3a 2. OOBACHUTE TTOTYyYEHHBIE PE3YIbTAThI.

3) B konime temodaspl 2 4nucao XpoMocoM paBHO 14(0ZHOXpPOMATHIHBIE XPOMOCOMBI),
yucio monekyn JIHK paBno Toxe 14.

3amauya NeS.



XpoMOCOMHBII HabOp COMAaTHYECKMX KIJIETOK MIIeHHnbl paBeH 28. Omnpexpenure
XpOMOCOMHBIH Habop u uncio monekyn JJHK B ogHO# U3 KIIETOK cemsi3adaTka repejl HayaloM
Meiio3a, B aHadasze Meiiosa | u anagasze meiiosa II. OObsicHUTE, KaKHe TPOLECCHl MPOUCXOIST B
3TU NMEPUOJIBI U KaK OHU BIUSIOT Ha n3MeHeHnue yucia JJHK u xpomocom.

3agauya Ne6.

B xnetkax sngocnepma cemsiH auiauu 21 xpomocoma. Kak M13MEHUTCA YUCIIO XPOMOCOM U
mostekyn JIHK B konie Temodaser meriozal u meio3a2 1mo cpaBHEHHIO ¢ MHTEP(a30i y 3TOTro
opranuszma? OTBET NOSICHUTE.

3amaua Ne7.

Kakoit xpoMocoMHBIN Ha0Op XapaKTepeH Ui KIETOK 3apoJibllia U SHAOCIepMa CEMEHH,
JUCTHEB LIBETKOBOIO pacTeHus. OOBACHUTE pe3yibTaT B KAKIOM CIIydae.

Odopmiienue oTyera:

OTtyer n0JKEeH ColIepKaTh:

1. Ha3BaHue TeMbI MPaKTHYECKOH pabOTHI;

2. Ilens paboThr,

3. BbINonMHEHHBIE TPAKTUYECKUE 3aTaHUS

4. 3axmroueHue (BBIBOABI 110 MPAKTHUECKON paboTe).

OcHOBHbBIE HICTOYHUKHU MHPOPMAIIUM:

1. KOHCIIEKT JIEKIIHH;

2. KoncrantunoB B. M. O0utast 6uonorus : yueonuk st CI1O B. M. KoncrantuHos, A.
I'. Pezanos, E.O.®aneesa; no pen. B.M.Koncrantunosa. — 5-e u3g., crep. — M. :
N3narensckuii neHTp KAxkanemus>>, 2008. — 256 c.

3. Ky3nemnoBa T. A. O6mas 6uonorus : yueoHoe mocodue mist CI1O / T. A. Ky3nernosa,
U. A. baxxenoBa. — 2e u3z.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144.

Pa3nea 2. Ctpoenue u GyHKIMH OPpraHu3mMa
Tema 2.3. OHTOreHe3 pacTeHnii, ’)KUBOTHBIX U YeJIOBEKA

JlabopaTtopnasi paG6ora Ne 3 mo Teme: «OHTOreHe3 PpAaCTeHUH, KMBOTHBIX M
YeJI0BeKay

Heab padoThI: TO3HAKOMUTHCS C SMOPUOHATIBHBIMU JJOKa3aTEIbCTBAMU
3BOJIIOLIMM OPTraHUYECKOr0 MUpA.

IIpunoOperaeMblie yMEHUS U HABBIKH:

- OcyuecTBasATh NPO(HECCHOHAIBHYIO JESATEIbHOCTh B YCIOBUAX OOHOBJIECHUS €€ LieseH,
COJIepKaHUs, CMEHBI TEXHOJIOTHIA;

- IlpuoGpectu HaBBIKK J1TaOOpaTOPHON padOThI, CPOPMUPOBATH 3HAHUS 00 OCOOEHHOCTAX
OHTOT'€HE3a KUBBIX OPIraHU3MOB.

IIpoxonxuTeIbHOCTH 3aHATHS: 2 Yaca.

Ilopsinok u MeTOAMKA BBINOJTHEHUSI 3a1aHUIA:

3anpanmue 1. Paccmotpets puc. 3.1 - OMOprHoOHaNBHOE pa3BUTHE TTO3BOHOYHBIX JKUBOTHBIX.

3aganue 2. BbISIBUTH 4epThI CXOJICTBA 3apOJIbIIIEH YEIOBEKA U IPYTUX MO3BOHOYHBIX.



m

Peidba Canamannpa Yepenaxa Kpsica Yenosek
Pucynok 3.1 — OMOproHaabHOE pa3BUTHE TO3BOHOYHBIX JKUBOTHBIX
3ananme 3. 3anonHuTh TabMUIy 3.1, yUUTHIBAS CTAIUIO PA3BUTHSL.
Tabnuma 3.1 - OcobeHHocTH 3MOpHOTeHe3a

O0beKkT u3yuenue

CxoacTBa

Pazanuns

Pri0a

Pentnnusa

Kprica

YenoBek

Odopmiienue oTyera:

OT4YeT NOJKEH COAepIKaTh:

1. Ha3BaHue TeMbI MPaKTHYECKOH padOTHI;

2. Ilens paboThr,

3. BhINonHEHHBIE TPAKTUYECKUE 3aTaHUS

4. 3axmroueHue (BbIBOABI 110 MPAKTHUECKON paboTe).

OcHOBHbIE HCTOYHUKH HH(pOpMAIIUM:

1. KOHCIIGKT JIeKIIHH;

2. Koncrantunos B. M. O6mas 6uonorus : yueonuk ains CI1O B. M. KoncrantuHos, A.
I'. Pe3anos, E.O.®aneera; mo pen. B.M.Koncrantunoa. — 5-e uzna., crep. — M. :
N3narensckuii ueHtp <Axkanemus>>, 2008. — 256 c.

3. Ky3nemnoBa T. A. O6mas 6uonorus : yueoHoe nmocodue mist CI1O / T. A. Ky3nerona,
U. A. baxxenoBa. — 2e u3z.,crep. — Cankr-IletepOypr : Jlans, 2021. — 144.




CnHcoK OCHOBHOI Y 10TIOJIHUTEIbHOM JTUTEPATyPHI

1. buonorus yenoseka : yuyeOHuk ais By30B / B. 1. Makcumos, B. A. Ocranenko, B. 1.
®omuna, T. B. Unmonurosa ; nox pegakuuein B. M. MakcumoBa. — 2e u3f.,crep. — CaHKT-
[TerepOypr : Jlans, 2023. — 364 c.

2. Bacunnesa E. E. ['enetrnka uenoBeka ¢ OCHOBaMU MEIUIIMHCKON reHeTUKH. [Tocobue 1o
pemenuto 3amad : yuye6Hoe mocoowue ms CIIO / E. E. BacunseBa. — 6¢ u3n.,crep. — CaHKT-
[TerepOypr : Jlans, 2024. — 92 c.

3. Epemuenko, O. 3. buonorus: yueHnue o Ouocdepe: yueOHOe mocoOue Uisi CpeaHero
npodeccronaabHoro oopazosanus / O. 3. Epemuenko. — 3-e u3j., nepepad. u gon. — Mocksa :
MzparensctBo KOpaiit, 2022. — 236 c.

4. Kapennna K. A. AcummeTrpusi Mo3ra M MaTEPUHCKO-JIETCKHE B3aMMOOTHOIICHHS
mitekonuratonux: MoHorpadus / K. A. Kapennna, A. H. I'unes, E. b. Manammyaes. — 2e u3z.,
crep. — Cankr-IlerepOypr :Jlans, 2022. — 204 c.

5. Kysnemnona T. A. O6mas 6uonorus : yaueonoe nocodue mist CITIO / T. A. Ky3uenosa, U.
A. baxxenoBa. — 2e uzn.,crep. — Cankr-IlerepOypr : Jlanp, 2021. — 144 c.

6. Kypry3 P. B.l'enHeruka uenoBeka ¢ OCHOBaMH MEAMIIMHCKONW TEHETHKH : y4eOHOE
nocooue mna CIIO / P. B. Kypry3,H. B. KucemeBa. — 4e wu3a., crep. — CaHKT-
[etepOypr :Jlans, 2023. — 176 c.

7. Jleonosa I'. I'. buonorus: yaebnoe nocodue mis CIIO /T. I'. JleonoBa. — 2e u3x., cTep.
— Camnkrt-IletepOypr : JIanp,2023. — 172 c.

8. IlaBnoBa, E. 1. Dxonorusi: yueOHUK U NPAKTUKYM JUIsl CPEIHET0 NPOPECCHOHATBHOIO
obpasosanus / E. U. [Tasnosa, B. K. HoBukoB. — Mocksa : M3narensctBo FOpaiit, 2022. — 190
C;

9. Iaceunux B.B., Kamenckuit A.A., PybuoB A.M. u npyrue buonorus / Ilox pen.
[Taceunuka B.B. AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue». —2024. — 272 c.

10. TlonmomeeBa O. A. DU3HKO-XMMHYECKHE METOABI HCCIEAOBAaHUS U TEXHUKA
nabopaTopHbIX pabot : yue6HOoe mocobue st CIIO / O. A. IlonomeeBa. — 4e u3f.,crep. —
Cankr-IlerepOypr : Jlans, 2023. — 108 c.

11. Teiinop M. buonorus: B 3 1. T. 3 / 1. Teimop, H. I'pun, Y. Crayr ; moxn pen. P.
Conepa ; nep. 3-ro auri. usa. — 14-e uza. — M. : Jlaboparopus 3Hanuii, 2022. — 451 ¢

12. Tewinop M. buonorus: B 3-x Tomax. — M.: JITaboparopus 3nanmii, 2021. — 2021 c.

13. TepemoB A.B., IletpocoBa P.A. buonorus. buomornueckue cucTeMbl U MPOIECCHI //
OO61ecTBO ¢ orpaHnueHHON 0TBeTCTBEHHOCTHIO «1OLl MHemo3unay. — 2024. — 399 c.

14. Tynsakoa O. B. buonorus. YyeOnoe nocobue. — M.: lupexrmenua [laGnummnr,
2020. — 450 c.
15. Tynsakosa O. B. M30pannbie Bompocsl obuieit Ouonorun. YdyeOHoe mocodbue. — M.:

HMupexrmenua [Tabnumunr, 2020. — 147 c.

3.2.2. OCHOBHBIE JJIEKTPOHHbIC U31aAHUA

1. http://www.eco.nw.ru- BHemkoapHast SKOJIOTHS;

2. http://college.ru/biologiya/- buonorus B OTKpBITOM KOJUICIKE

3. http://webelements.narod.ru - WebElements: oHIaliH-CIPaBOYHUK XUMHUYECKUX
3JIEMEHTOB

4. http://all-met.narod.ru - 3anumaTenbHas buonorus: Bce 0 MeTamiax

3.2.3. JlonoJTHUTEJIbHbIe HCTOYHUKHU

1. https://infourok.ru/

2. https://resh.edu.ru/



